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Hoxrnaagn Akagemun Hayx CCCP 
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MATEMATHKA 


wi. J. BEPMAH 


O HEKOTOPDBIX JIMHEHHbBIX ONEPALMAX, NEPEBOJALIAX 
NEPHOAMYECKHE ®YHKUWMH B TPHTOHOMETPHYECKHE 
NOJIMHOMbI 


(ITpedcmaszeno axademuxom A. H. Koamozoposuam 16 I 1954) 


1°. B wacrosmje sameTKe MbI 6yeM NOmb30BaTBCA O603HAUeHHAMU 

u3 (?). Tlyctb £, u E,—upocrpanctsa tuna &. YUepes Un, m(f) met 060- 

3Ha4HM JIMHeHHYyIO onepauHio H3 F, B E;, oOmagawmlyio cae AyIOuLHMH 

cpohcTBaMH: 1) gaa mo6oh FEL, Un, m(f) ecTh Tpuronomerpuyueckui 

NOJHHOM NOopayKa He Bhe m+ m; 2) ecam T—TpuroHomeTpuyecKkuit 
TOHHOM NOpsgKa He BHIMe 1, TO 
2 


Un, m(T) =\ T(x +1) O(¢) dt, (1) 


roe @(¢t)—3aaHHbl TpHrOHOMeTPHYeCKHH NOAHHOM NopayKa n+ m. 

UactTupiit cayual onepaynun Unz,m(f), Korqa m=O, u3yyanca B padoTax 
G 2 BS) 
ie) i 

Ecam B kayecrBe nouHHoMa @(¢) B3aTb agpo Baane-Myccena Vy, m(t) 


; 1 at 
Va, m(@) = org sin (n + ™F*)¢ sin 7S ¢:sin’sS, 
TO paBeHcTBO (1) HpHHHMaeT BHT 
Un, m(T)=T(x) (2) 


JIA m1OOOTO TpHroHOMeTpHyecKoro NoOAMHOMa TJ nopaaKa He BBIMNEe 7. 
Onepaunu Un, m(f) co cBolictBom (2) u3syyaaucb B (*). Baxnetmelh one- 
pauvel Baga Un, m(f) co cBolicrBom (2) aBaeTcaA YacTHad cymma Basue- 
Tlyccena 


n+m 
WRN=aai 3S aff) (3) 
k=n+1 


re Sr(f)— 4actHaa cyMMa nopanKa k pana Pypwe dbyuKuun f(x). K one- 
pauuam Bua Un, m(f) Co CBOlCTBOM (2) OTHOCATCA TaKKE HEKOTOPbIC HHTEp- 
NOAAWHOHHEIe Mpoyeccnt C. H. Bepnumteiina (’). 
2°. TIpocrefimei onepayvet Buna Un,m(f) u3 Ey B EL, aBaneTCA one- 
pall uA 
2 
on m (f) = \f@ + No Od, fe£,. (4) 
0 
Tlonoxum fe=fi(x) =f (x +7), rae x paccmaTpHBaeTca Kak He3aBHCH- 


ee 
Mad mepeMeHHad, — ©<x< oo, a f— Kak MapameTp, — 0 <tf<wow. 
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Teopema 1. Ana awbot hynxyuun fEE, moocHo yKasamb MHODCE- 
cmeo M, cocmoswee no Kpatineit mepe u3 2n+2 mowek uXHmepsasa 
[0,2r), maxoe, 4mo Ort Ambo mouxu x€ M cnpasedruso pasencmso 


Fe \ (Uo, m (fis A) dt = on? mF, 2), (5) 


0 


20e cumbon Un, m(fi, x) o3Hauaem 3Ha4eKue onepayuu Un, m(fr) 6 mo4- 
Ke xX. 
'..Csopmyaupyem cuHatasa cre qyroulyio emmy: 

Jlemma. JIna nwbdot fE LE, cnpasedauso pasexcméo 


27 
4 
go (Un mlft—Sn4 m (fet = 0. (6) 
0 
Hametum xo joKkasateapctsa (6). HenocpeacTBeHHO BHAHO, 4TO AAA 
m060H byHkuuu TpHronomeTpnyeckok cucTempl {cos kx}, uw {sin Rx}n—a 
papeucTsBo (6) cupapeqanBo. SHaunt, (6) cupaBeqHBO Aa mI060rO TpH- 


roHomeTpHyeckoro nowHHOMa. Ho mo6yro dyxKunto f€ Ly MO#KHO CKOMb- . 


KO YrOHO TOUHO TpHOAH3HTb MpH NOMOLIH NOAMHOMAa B MeTpHKe Fy). 


CuenosatembHo, (6) BepHo aaa m1060h f€ Fy (ato paccyxmeHHe 6osmee 


MOMpOOHO u3102%KeHO B (?)). 
TlepexoqumM K fOKa3aTebcTBY Teopemp! 1. PaccmoTtpumM BeaMUMHYy 


2m 


Q= Q(x) = 5-4 [Un m (fox) edt. 


0 


M3 aHHeHHoctH Up, m MW H3 JEMMbI ClekyeT, TO 


aT, a (i Un, m [Sn+m(F2)]} + at. es 

OueBHHO, 4TO : 
Un, m[Sn4m (ft)] = Un, m [Sn (ft)] + On, m [Sn4m (ft) — Sn (Fd). (8) 
Ho s,(ft) —TpHronomerTpHueckHi NOAMHOM NopsayKa n. 3HauHnT, : 
{Un, m [Sn (fF) |} = oe [Sa (fa)]}—e = a EAC eae (9) 


Crano 6bITb, u3 (7), (8) uw (9) BEITeKaeT, 4TO 


2m 


7g \ (Us m (fdl-edt = 


0 


n+m 
= opm [Sn (f)] +5 d) (A? cos kx + BE’? sin kx), (10) 
k=n+1 
n+-m 


U, U, n+m 
rye uncsa {At Dee iu {Bf Ai ces BBIUHCAAIOTCA 10 bopMyvam: 


U; 
AR”? = an (A? — SP) + dn (8 — cf; 


1] 
BR? = an (ch? — sP) + bn (s® + cP). mt 


[pu atom a, u On, cP u cP, SP un s% cyte Koappuyventn Pyppe mno- 
paaKka k, COOTBeTCTBeHHO, Ana byuKunit f(x), Un, m(cos kx), Un, m(sin RX). 
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Tak kak onepana (4) Tuna Up, m, TO H3 (10), B uacTHocrTn, culenyer, uTO 


2 


= | [one m (fi\l-edt = 
0 ' 
(©) Tue ee ins ihe He () 
= OnmlSa(f +> SY (A? cos kx + BY sin bx). (10’) 
=nt1 

CrenospatTesbuo, 
: t om ; on ‘ H 

ie \ (Un, m (faedt = 5—{ (ofA (fe dé + P(x), (12) 

0 0 


rye P(x)—Tpuronometpuyecknit nowMHoMm, y KoTOporo mepBle (2n + 1) 
KooPPuuUneHTOB Dypbe paBuHl Hy. Crano 6nitb, P(x) umeer B HHTep- 
Bae [0,27) He meee, vem 2n + 2 BemeCcTBCHHEIX H pa3JIMUHBIX KOpHeH. 

O6o3sHauHM uepe3 M muoxectBo KopHef nomuHoma P(x). Hs (12) 
BHAHO, YTO Aaa M060K x €M cnpapenauBo paBeHcTBO 


al [(Usrm (fd\—+ dt = x \ [oS (F)]-+ dt. | (13) 


Ho. Kf) = (7 ))e- Suauut, (on, m(ft)] 2 =Sn, m(f). Mostomy us (13) 
BBITeKaeT (5). 

Ecau m=O, To papeuctso (5) umeeT MecTo mpH Bcex x, H60 o6e 4a- 
CTH paBeHCTBa (5) NpeACTaBJAIOT TPHTOHOMeTPHYeCKHEe NOMHHOMBI NOpAL- 
Ka fm, coBnamaiuue B 2n+2 pa3IMYHbIX TOUKax. TakKuM OO6pa30M, H3 
Teopemp! | BriTeKaeT Teopema | u3 ('). H3 copmya (11) caenyer, urTo 
CCH Ag =O,=0, n+1<k<n+m, To P(x\‘=0. 3uaunt, u3 (12) Bug- 
HO, YTO B 3TOM CJTy4ae BO BCeX TOUKAX YHCOBOH OCH cipaBeAMBO (5). 
HMtak, umMeeT mecTo Caemyromaa Teopema: oe 

Teopema 2. Ecau Un,m(f) nepesooum FE, 6 E, u dyrxyusa f € Ey 
oOAadaem mem céoiicméeov, 4mo ee KoappHuyuermo Pypse ap u Op 
pach HyAD npum+1<k<n-+m, mo cnpasedausa hopmyana (5). 

O6o3HaunNM Yepe3 = muoxectso dbyxkuni f mpocrpanctBa Fy, o6.sa- 
fatoujux Tem cBolicTBom, uTO || f||z<1 un aaa mo6oh fEE a,=b,=0 
mupun+l<k<n-+m. Torna cupaBeqiusa Teopema. 

Teopema 8. Ecau Un, m(f) nepesodum E, 6 E,, mo 


sup RAPA ae sup I] (AI 


Es: 


JloKa3atTebcTBO TE OPeMBI 3 MOUTH HE OTMHYAeTCA OT MOKA3aTeAbCTBA 


Teopemb! 2 u3 ('). 
H3 teopempt 3 BbiTeKaeT, 4TO YacTHEe cymmpl Base-Ilyccena (3) 


OOMAMAaIOT CCRYIOUWUM ZJKCTPEMAJIbHbIM CBOHCTBOM: 
Teopema 4. Cpedu ecex onepayut cuda Un, m(f), nepesodrmux 
E, 6 Ex u o6nadanwux ceoticmeom (2), tacmane cynuor Banae-llyc- 


cena oy Ch) OmAu4aiomch Mem IKCMpemMaAbHLM CBolicmb6omM, 4mMo 
OAL Hux BeAuuuna sup || Un, m(f)|| Oocmuzaem HaumeHbme2z0 sHaLeHuA, 
FES 


m. @. 
stip || Un, m(f)|! > sup || en, m (Alles 
| 245 


3ameuaune. OuepusHO, YTO 3 
| Un, m|| > sup |] Un, m(F) Ile . 
8 


Crao OnITb, 
I] On, m || > sup Il on m CA) Iles: 


B yactuoctn, ecw Up, m oO6mamaeT cBoficTBom (2), TO 


i Uo, mil > sup fof (A) lew (14) 


Tlomp3yscb paOoTot (?), HepaBeHcTBom (14) u pa3m0xeHHeM (yHK- 
wun sign Vn, m(x) B pax Pypbe, MOKHO NOAYSHTh CAeAyIOWNH pe3syb- 
Tar: Se 
Teopema 5. Ecau onepayusx muna Un, m(f), nepesodauman C 6 C, 
o6nadaem céeoticmsom (2), mo 


4 th EA FS Os 
|| Un, m | >in SBF poy + (15) 
yv=a1 
4 m+ 2 Ane +4 m+1 ; 
+5 (8in2 + )—s.5 eq in ES + O( Fg): m <n. 


Koxucmanma 4/ «x? uz nepsozo craeaemozo npasoti 4acmu (15) mo4- 
Has *. 

Teopema 5 yTrounseT pe3yabtat B. ©. Huxosmaepa (+). Touno 3Haye- 
HH€ KOHCTAHTHI B OWeHKe (15) Obl0 Tak2xKe YCTAHOBJICHO HECKOJIbKO HHbIM 
nytem C. B. Creuxnupim. 


[loctymuso 
14 IX 1953 
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17. JI. Bepmau, JAH, 88, Ne 1 (1953). 2 0. JI. Bepman, JAH, 85, Ne 4 
(1952), *C. H. Bepnmteitn, Hss. OMEH: AH ‘CCCPy Ne 9, 4154 We9st): 
4B. ® Hukouaaes, JAH, 64, Ne 4 (1949), ®C.M. Jlo3uuckuit, JAH, 64, 
Ne 4 (1949). ®C. M. Jlos3uuckuit, JAH, 89, Ne 5 (1953) 7C. B. Creuxkun, 
LAH, 80, Ne 4 (1951). 


* yy — KOHCTaHTa Oiinepa. 
216 


Aoksagn Akagemun Hayx CCCP 
1954. Tom XCV, Ne 2 


MATEMATHKA 


B. B. JIAXCKHA 


O YACJIE PEWIEHAM C HHTEFPHPYEMbIM KBAJPATOM CHCTEMb! 
JM®®EPEHUMAJIBHbIX YPABHEHHH 
—y'+P()y=)hy 


(ITpedcmasazexHo axademuxom A. H. Koamozopossim 14 1 1954) 


PaccmaTpHBaeTca cHCTemMa & AMHeHEIX uddepenunadbublx ypaBHe- 
HHH, KOTOpad B MaTPHYHO-BEKTOPHOH dopme HMmeeT BHT: 


—yOM+POyO=tO, (1) 


rae y(t)—-mepupili BekTOp c KomnonentTamu (y,(t), yo(t),..-, Vn (t)); 
P(t) — BemecTBeHHad CHMMCTPH4eCKad MATPHIa C CYMMHPYyeMBIMH B Kaxk- 
JOM KOHCYHOM HHTepBale 9ICEMCHTaMH; A— KOMIVJICKCHBIH napamerp; ¢ — 
BeIIeECTBEHHbIH mapametTp, O<t<o. 

B paOote paccmMaTpHBaeTcaA BOMpoc O YHCA€ AHHEHHO He3aBHCHMBIX 
pewieHHi cucTempr (1) mp HeBeLeCCTBEHHOM A C HHTEPpHPyeMbIM KBapaTOM 
HHbI Ha HHTepBaule (0, 00), T. €. TAaKHX, 4TO 


co ok 
|) 9s (Oye (8) dt < om. (2) 


0 s=1 


AHalOrH4uHO TOMY, Kak 9TO MedaeTCH B Cayyae OHOTO ypaBHeHHA 
Bua (1) (cm., HampHmep, (7)), MOKHO MOKa3zaTb CeLyoMMA dakT *: 

ITpu @cAKkom HeseuecmbeHHom h cyuecmeyem He meHee k AunKelHO 
HE3ABUCUMBLX peuleHuit cucmemol (1) C Unmezpupyemoum K6adpamom Ha 
unmepsane (0, oo). 

B wactoamel paOoTte MaioTca ycmoBuxA Ha maTpHuy P(t), mocTaTouHpe 
AA TOTO, YTOOKL YHCO JHHCHHO He3aBMCHMbIX peIWeHHH Cc HHTerpupye- 
MbIM KBajipaTOM IIpH He€BCLICCTBCHHOM A B TOYHOCTH paBHAOCb k (Teo- 
pema 1). Kpome Toro, MpHBOAUTCA MOcTAaTOUHOe yCuOBHe, MpH KOTOpOM 
Bce pemeHua cucTemp! (1) yXoBaeTBopstoT ycoBHio (2) (reopema 2). Kak 
H3BECTHO, HCCJICAYeMBIe BONpPOCbI TECHO CBA3aHbI C 3aqaueh pacmiMpeHHA 
CHMMeTpHyecKOrO onepaTopa, MopoxseHHoro cucTemol (1), mo runep- 
MaKCHMaJIbHOrO. 

Teopema l. /lycms (P(t)h, h)>—q(t)(A, h)** npu awbom k-mep- 
HOM beKmope h, 20e HenpepoleHad PyxnKyus g(t) >6>0 u 


C at 
i () 


€ Qror dakT MOKeT ObITh YCTAaHOBJeH TaKxKe Ha OCHOBaHHH pesymbTaTOB C. A. Op- 
noBa (°). i 
** Syecb, KaK MB MambHeHbiemM, (g, h) —cCkaJApHoOe Mpou3sBemeHHe JBYX BeKTOPOB 
gu h: (g, h) = Ush,., 
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IIycmo, danee, q(t) yOosremsopsem odHOmY us OBYX ycnosuit: ubo 
1) q(t) — monomonnas ynxyus t; nu6o 2) q(t) ougmeperyupyema u 
lim an <oo. Tozda cucmema ypasnerui — y" + P(t)y = hy npu 2060M 
to 
Nes ca eRD HIN h umeem mouno Rk Aunetino Hesasucumolx peweHuit C 
unmeepupyembMmM Keadpamom Ha unmepeane (0, o). 

Cchopmy.upoBannHad TeOpeMa ABJIAeTCA aHamoromM Teopembl Cupca (*); 
mokasaHHolt UM La Cayyad OAHOro ypaBHeunus (1). 

IIpupemem WoKaszaTebcTBO Teopemb! 1, B XOMe KOTOPOTO MbI CyIecT- 
BeCHHO HCHOJbSyeM pesyJbTaTH! padorl (’). 

3ameTuM, 4TO Jud OObIX AByx pemeHu cucremp (1) y™(¢) uy (Z) 

k 


Bipaxenne >) (y” (2) y(t) — y(t) y” (¢)) ne sapucut oT ¢, B 4eM JIerko 

sS=1 on 
yOenurpes muddepenunposanuem. Ecau uepes [g, h] o6o3nauntTp Lgshz, 
rie gs u hs — KOMNOHeEHTHI BEKTOPOB g H A, TO TpHBeeHHAaA BHILe CyMMa 


nepenumerca tax: [/y@(d), y2(d]. B ero opmyute Y o6o3HauaeT 

As ee ORE, 
2k-MepHbIi BEKTOP Bua oF a matpuua J nopaaKa 2k uMeeT BU (3 a 
(E — equuuunan matpnya). Ilyctb Tenepb 4HCO AHH€HHO H€3aBHCHMBbIX 
pemenui cuctempl (1) c HHTerpHpyeMbIM KBaZpaTOM paBHoO m >. [loKa- 
*KeM, TO cpemH HHX Hafimytca mBa TaKkux y(t) nu y)(¢), ‘aro 
[Jy (t), y2(H] «0. B camom gene, sapukcHpyeM Kakoe-HHOyAb 3Haye- 


Hue t=t) HU paccCMOTpHM asreOpaHyuecKylO CHCTeMy mm JHMHeHHbIX O]HO- 
POMHbIX ypaBHeHHli c 2k HeH38BeCTHHIMH: 


UV (t,), u] =O (s!=1,...,m; m>&), (3) 


rie yS)(t)) — BEKTOPbI, COOTBETCTBYIOIIHE peNICHHAM C HHTerpHpyeMbIM 
KBajpaTOM, a & —2k-MepHbIM BEKTOP, KOMIIOHCHTAMH KOTOPOFO ABJIAIOTCA 
HeH3BeCTHBI€ YMCA CHCTEMBI (3). Tax kak J — HeBEIPOKTeHHAaA MaTDHWAa 
Hu y©)(¢)) MMHeEHHO He3aBHCHMBI, TO paHT MaTpHi[bl cucTemb! (3) paBen m, 
a IipOCTpaHCTBO peWieHHH NOSTOMy MMeeT pa3smMepHOcTh 2k—m<k, 
uTO fedAeCT HEBOSMOXKHBIM OHOBPEMCHHOE BBINONHCHHeE paBeHCTB 
Uy (to), yo (to)] = 9 (Ss, r= 1,...,m) u3-3a aMHetuo He3saBucumMocTH 
BEKTOPOB Y“) (ty). 

TaKuM OOpa30M, CCIM YHCIO AMHEHHO HeE3aBHCHMBIX peuIeHHH Cc HHTe- 
rpHpyeMbIM KBakpaTOM cucTeMbBI (1) GOoubme, vem Rk, TO cpeaw HHX Hali- 
mytca gpa Takux y(t) wv y@(t), ato [Jy (2), y2(H] #0. Dro o6ctTosa- 
TeJIbCTBO IIpHBeAeT HAC K MPOTHBOPeYHW C YCOBUAMH TeOpeMbI. OueBu HO, 
MO#KHO cuuTaTb: [Jy@ (t), y (2)] = 1. 

CoraacHo ycaosuio (a) Teopempl 1 umeem: 


C dé ¢ (HME, FO] 
Va \ Vq (é) 


k 
ease 


S=] 
a a Oe 
Vq(d) es 


J{1A OWeHKH MpaBoli yactu (4) BocnomL3syeMca yTBeEpxXeHHeM, MOKa- 
3aHHbIM Cupcom (?) Aaa Cayyaa OfHOrO ypaBHenua (1), KoTOpoe 6e3 u3Me- 
H€HHA NepeHOCHTCA Ha Culyyali CHCTeMBI. 

Ilycme (P(t)h, h)>—q(t)(h, h) wu nenpepoisnas dynxyusa g(t)>8>0 
yoosrembopsem uo ycaosuio 1) au6o 2) meopemu 1. Tozda, ecau 
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GERMOp y(t) ecms. pemwenue cucmemo (1) ¢ UNme2pUpyemoLM K6adpamon, 
é. | yar< Cj, mo 


0 
\S Wt <C, npu ycnosuu nf & (y, = 3 Apu ycrobuu 2) 
0 


(Cj, C,, Cs ee ny 


Qucmiu Tenepb UpaByio uactp (4) no dopmyse Koma — Byusakos- 
ckoro 


k 
= SMH 9 — I 9 Ww) 
0 


Vq(t) 


k 


ee (t) y (1) : oe) » (vy) (1) y2™ (t)) 
‘|+1) 


s=1 


Va@ 


< @), y2) dé - OME OT 
ta » ¥) dt V\ PRE 
C CY, 9) 
A | (y®, y) de - \ a tC <<. 
0 0 


Ilonyuupiieeca NpoTHBopeune MoKasbiBaeT TeopeMmy. 

Teopema 2. /lycms anremexmu mampuyoi P (t) Ousihepennupyenw 
u npu npouzsseoAbHOomM nocmosHHOM beeKmope h u bcex t>a umewm 
mMecmo Hepasencmed: , 


ie 


(P()h, h)<0; (POA, A)<*5£(PHh, bh) (2 >0). (5) 


Tozda ece pewmexnusx cucmemot (1) —c unmeepupyemom Keadpamom Ha 
unmepesane (0, >). 

Sry TeopemMy OcTaTOUHO AOKaszaTb B UpeANOMOwMeHHH A=O, uOO, Kak 
HETPYHO NOKa3aTb, CCH pH HeKOTOpoM A cucTema (1) uMeeT Bce peme- 
HHA C HHTeErpHpyeMbIM KBapaTOM, TO TO 2%e caMOe HMeeT MeCTO IPH 
JHOO0OM A. 

JlokasaTeAbCTBY TEOPeMbI NPE ANOWIeEM CeLYIOWLyIO JIeMMy. 

Jliemma. Ecau bewecmbeHHad cummempureckan mampuya Q(t) c 
Ougmepenyupyemoxnu InemeHnmamu maKosa, 4umo (Q(t)h, h)<O0 u 
(Q’(t)h, h)<0 npu awbou h u ecex t >a, mo bce peweHus cucmemot 


—y" + QO) =0 (6) 


oOepanurenos npu t— oo, 

JloKa3saTe€AbCTBO 1M M bl. B cuay ycaoBpua JeMMbI MaTpHua 
Q(¢) HeBbIpoxX Tena, OSTOMY Wale) Sea IIpumensaa k o0eHM 
yactam (6) maTpHuy — Qu *(Z); nonayuum Q1(t)y’—y=0. Ymnoxum 9TO 
paBeHCTBO CKalapHO Ha Y H CJIOKUM C ee CONps2KCHHBIM. 


B pesyabtTate 6yeM MMeTb: 


Ory Oa .39— 0) = 0. (7) 
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3ameuaa Teneps, y70 (y, VY) + (V9) = (YY H(Q4Y’, ¥’) + (QU) 
=(Q'y'’, v) —(QY’ y’, y’), mponnterpupyem (7) Ha HHTepBawe (G3), 
3TO IIpHBe eT Hac K COOTHOIMICHHIO: 


t 
(2) y' (), ¥ (OQ) —-\ (MOY ¥, y"at — 


—(y(d), 9 (0) core 0! (8) 


3ametum, uto (Q-2(t)y’ (6), vy’ (Q)<c0, Tax Kak Q™? (2) — orpuyatebHO- 
onpewesenHad MaTpHua BMecte c Q(t). [lokaxem Take, 4TO 
t 
—\(Q*)'¥, y') dt <0. 
Hcnoap3sya popmyuJy: 
(Q7 (4) = —Q7 (4) Q' (4) Q* (4), 
KOTOPYIO JIeETKO NOWYYHTh, Aupdepenunpya TowectBo Q(Z)Q1(A)=—E, 
OyeM HMeTb 
t t 
—l(Q*y Vy) dt=\VOUMOyO, V*@Oy (0) dt <0, 
u60 (Q’ (t)h, h) <0 no ycuoButio 1eMMBI. 

TakuM OOpa30M, BCe MepeMeHHbIe CaraeMble, CTOAWHE B JeCBOH 4acTH 
(8), HeENOMO#KHTCIbHEI, H, 3HAUHT, HH OHO H3 HHX, B TOM UHCJe H 
—(y(t), y()) He MoxeT OnITb HeOorpaHHueHHbIM. JIeMMa OKa3ana. 

TlepexoquM K JOKa3zaTeJbcTBY TeOpeMbl. Cyemaem B CHCTeMe 


Sel aati AS =2 (9) 
nmOACTaHOBKYy 
t 
y=o%, &— \ oO at. 


rae 4(€)— BextTop, a § uM » — ckanapHple dyHKuHH. Torga cuctema (9) 
nepeuAeT B Ce AyIOulyw: 
a aa 
— T+ (-Gee+ oP) 0% = 0. (10) 
Ecam Tenepb B KayecTBe o(¢) BHIOpaTh (yHKIMIO C MHTeErpHpyeMbIM 
KBapaTOM Ha HHTepBae (0, co) H Ha MaTpHLy KosmmunnHenHtoB Q(é) = 


ao 
lias oP )w* cuctempl (10) Haro2#xXUTb yCAOBHA Je@MMBI, O6OecnedH- 


BaIOU[He OrpaHHYeHHOCTh pewleHHh 7(€), TO B CMY COOTHOUWICHHA Y = oF 
Bce pemleHHa cucTeMpI (9) NpH BHINOHeHHM 3THX ycAOBHA OyLyT C HHTe- 
TpHPpyeMbIM KBapaTom. 

B foKasbiBaemoli Teopeme MbI NOMaraem w(t) = ¢—*2-*, rge ¢>O0. Ipu 
3TOM NOAyualoTca yCJOBHA OONee TpOMO3IKHe, XOTA HM MeHee OrpaHHuH- 
TeAbHBIe, ueM (5). Jaa nomyyenua ycuosnk (5) crenyer BOCHOAb30BaTbCA, 
Kpome TOTO, TeM *akTOM, 4YTO ecaAH K maTpuHue Q(f) cucTempr —y” + 
+ Q(f)y=0, Bce pemenua KoTOpoli orpanuuenb, NpHOaBHTh MaTpHILy Cc 
HHTerpHpyeMoH HOpMOH Ha uuHTepBane (0, oo), TO BCe pemleHHA Takol 
CHCTEMBI OCTAHYTCA OrpaHHUeCHHbIMH. 

B 3akmoueHwe mpnHomty OaarozapHocts upod. HW. M. Teandaunzy u 
mpod. M. A. Hatmapxy 3a nocranoBKy 3ajaun. 

[locrymua0 
14 1 1954 
UMTHPOBAHHASA JIMTEPATYPA 

1B. M. Jiepuranu, Pasnoxenne no coOcTBeHHbIM ynkunaM,1950. 2 D. B. Sears, 

Canad. J. Math., 2, 314 (4950). ® C. A. Opaos, JAH, 92, Ne 3 (1953). 
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/Aloxnage Anagemun Hayx CCCP 
1954. Tom XCV, N 2 


MATEMATHKA 


MW. W. NATEWKYH-IWANAPO 


ABEJIEBbI MOJYJISPHbIE ®YHKUMU 


(I1pedcmaszeno axademuxom A. H. Koamozopostim 16 I 1954) 


Kak H8BeCTHO, 9JJIMNTHYeCKHe MOLY AApHble PYHKUHA MOXHO NOAYYHT 
CJI@LYIOIWHM OOpa3s0M. PaccMOTpHM COBOKYNHOCTb ap KOMMNJICKCHBIX 4H- 
Ce (1, 2), ABJAIOMUXCA NEpHOLaMA 21NMNTHYeECKHX PyHKUMA; OVeBUAHO, 
YTO TapaM (04, 2) H (a,, as) (2 —MpOH3BOMbHOe KOMMJeKCHOe YHCIO) 
COOTBETCTBYIOT H3OMOP(HbIe NOWA saMMMTHYeCKHX GYyHKUMH UH, ce OBa- 
TCJIbHO, CCTECTBCHHO TaKHe Mapbl HAeCHTHPMUMPOBATb. OTO NPHBOAUT K 
MHOXKECTBY, IIpeACTaBAAIOWNLEMy COOOH KOMMNJEKCHYIO IIOCKOCTb, H3 KO- 
TOpOH yameHa BellecTBeHHan Ocb. JIanee, HapaM (0, :) H (aw, + bos, 
co, + do); a, b,c, d—weapie uncaa takHe, TO ad — be = +1, coorset- 
CTBYIOT OJHHAKOBBIC NOMA smMNTHYeCKHX cbyHKuMH. Ecru mpl ugentTudu- 
WHpyeM TakHe Tapbl HM paCCMOTPHM aHaMMTMYeCKHe (YHKUHH Ha NoOw.y4eH- 
HOM MHOTooOpa3HH, TO Mbl H NOYYHM IIAMNTMYeECKHe MO]YAApPHBIC 
(yHKIMH. 

YKa3aHHadA CXEMa, K COMACHHIO, He OOOOMAeTCA DAA aOeNeBLIX (PYHK- 
uHh. Jeno B TOM, 4TO HE WHOOaH CHCTeMa 2” BELIECTBCEHHO He€34BHCHMBIX 
BEKTOPOB MOXKET ObITb MHOMKECTBOM NepHOOB abereBoh PyHKUHH. 

K. 3ureab (1) yka3a cnoco6 mocTpoeHHaA MOLY JAPHBIX AOC NEBLIX PyHK- 
UHH, OCHOBaHHBIM Ha NPHMCHeEHHH yKasaHHO CXeMbI K COBOKYNHOCTH Oa- 
3HCOB C (UKCHPOBAHHOM raaBHOH MaTpuuel. OnHakO B TeEOpHH adeweBbIx 
yHKuHH ecTh 3aMadH, WA PeEMIeHHA KOTOPHIX HELOCTATOUHO MOY JAPHbIX 
yHKWHH, yKa3saHHbIxX Surenem. K TakHM 3aadaM OTHOCHTCA UccaeZO- 
BaHHe CBOlCTB aOeeBbIX (YHKUMA c CHHryAApHOK * MaTpHueH NepHooOB. 

PaccmoTpHM coBokynHOcTb Q maTpH ©, COCTOAINMX M3 p CTpOK u 2p 
CTONONOB 1,..., e9, MAA KOTOPHIX CYIJECTBYeT HEBLIPOMAeCHHAA adeeBa 
(YHKUNA C NepHOAaMA %4,..., ey. Tlycth M2 — HekoTopaa areOpa, KoTO- 
pad MO2KeT ObITh amreOpoh yMHOXKeHHH HeKOTOPOH HeNpHBOAHMOH Ma- 
TpHunt o. A. A. An6epT nepeyucaua Bce Takue aureOppi(?). Bygqem cun- 
TaTb, ¥TO areOpa WM 3aqaHa HaM B Bue anreOpbl KBAApaTHbIX MATPHY 
nopagka 2p c palMOHaIbHbIMH 3meMeHTamH. OG6o3HauuM uepes Ry HeKO- 
TOPy1O paUHOHaIbHy!O KOCOCMMMeTpHyecKylO MaTpHuy NopxaKa 2p u 
paccMOTpHM coBoKynHOCcTh Qy Bcex ©€0, o6mamaroujux anreOpolt yMHO- 


weHHH W u TaKux, uTO oR,w’ = 0 u iok,o'>0. 
B uactosmel 3aMeTKe maeTca onpemenenne MoxyaapHon rpynmpt na Quy 


HW yKa3biBaeTca cnoco6 ee Brluncaenns. Jia cayuaa, Koraa Mf — abco- 
JHOTHO BeIIECTBEHHOe OMe amreOpanyecKHX UYHCe, CTPOATCA MOMYJAp- 
HBIe (YHKUHH WH [OKasbiBaeTCA, YTO Nose MOfyTApHEIX CyHKUMH eCTL 


* Matpuua MNepwOlOB @ HasbiBaeTCA CHHTyAspHOM, ecm YHCNO AMHeHHO HesaBHCu- 
MBIX PallMOHAJIbHbIX KOCOCHMMeTpHUeCKHX MaTpun R Takux, YTO WRw’ = 0, Cospme 4. 
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nome aireOpavuecKkux (yHKIWH OT 7 HEH3BECTHBIX, Fe Mm — pa3MepHOCTb 
cooTBeTcTBylollero MHorooOpasua. Mogzyasapuyio rpynny Ty na Qy ompe- 


NeUM Kak COBOKYNHOCTh BCeX YHHMOLYJApHEIxX matpuy U nopsyKa 2p 
TAaKHX, uTO H3 ©EQy caenyeT OU'EQy. aa Haxoxmenua Ig MOxKHO 
IpHMCHUTh cuemyrouni cnoco6. PaccMoTpHM BCe KOCOCHMMeTpHyeCKHe 
¢ ‘ 
pauHOHabHble MaTpHunt R uopanka 2p, Aaa KoTOpHIX oRw = 0 AA Bcex 
© €Qy. Xopomo u3pecTHo, 4TO cOOCTBeHHbIeC S3HaYeHHA OOOH MaTPHUbI 


Buna RR-1 BemectBeHHpl. IlycTb Yo O3HAYACT COBOKYIHOCTh BC€X KOCO- 


cuMMeTpHueckHx matpuy R= AR, rye Bce coOcTBeHHbIe sHayeHua A 
NOJIOXKUTeIbHEI. JlerKO N0Ka3aTb, UTO CCH asreOpa yMHOMKeHHH MaTpH- 


bl © coBnamaeT c WM, TO coBoKynHOcTb Bcex R, AAA KOTOpHIX ioRw’ >0, 
coBnanaet c Ny. MoxHo oKa3aTb, ITO MOMyAApHaa rpynna I'y cocrout 


W3 BC€X YHUMOAysapuyrx Marpuy U takux, uro UN U =, u UAV" = w. 
O6osnauum yepes Ty nozrpynny MOxyAApHOlt rpynmE, cocTOAMyIo us 
matpuy U, naa xotoprix U'RU=R gaa sBcex’ REN). OuesBuzno, uTo 
[y— HopMaapubili Wenuterp rpynupt Ty. Ecaun aare6pa &% kommytaTusna, 


9 
To uHmeKc Ty B Igy Koneyen. Ecam xe &% nexommytatTuBua, To I'y cocTour 


M3 KOHeYHOTO 4NCIa NpeocOpasopanHi. 3 

Martpuubt © WH am, Te a — HeEKOTOpPad KOMIVIeKCHAA MaTpHa NOpAAKa Pp, 
ECTECTBEHHO HACHTHPUUMPOBATb, TAK Kak OHH COOTBETCTBYIOT H30MOP(p- 
HbIM NOAAM aOeneBbIx yHKuHh. Muoroodpasue, KoTOpoe MBI NOyIHIH 
TaKHM OOpa3soM, oOo3HauuM uepes Hy. Ecaun &—-nome pawvouabHblx 


yncen, TO Hy ecTb coBokymHocTb HY BCeX CHMMeTPH¥eCKHX KOMIIJI€KC- 


HBX MaTpHy Z=X-+7Y, zaa Kotopprx Y>>0. Sto mHorooOpa3sue ObIis0 
BBeEJeHO SHreseM H Ha3BaHO MM OOOOMEHHOH BepXHeH MNONyMIOCKOCTHIO 
ctenenu p. Hetpyauo noKasatp, uro Hy np moooh A BkaagpBaetca BH 


B BHe aHaluTHueckoH noBepxHocTu. B MatbHeHuIeM MBI OrpaHH4MMCcA 
cryuaeM, Kora aireOpa YM KommytTatTuBuna. B sTOoM ca1yyuae, KaK H3BeCTHO, 
WM mMoxeT OBIT AHOO aOCOMOTHO BELIECTBEHHBIM OeM Rk cTeneHH n\ p, 
WH6O0 pacwIHpeHHeM aOcOMIOTHO BEINCCTBEHHOTO NOIA NYTeM pHcoezHHe- 
HHA K HEMY KBapaTHOrO KOPHA H3 HEKOTOPOLO AaOCOIOTHO OTPHUATebHOTO 
anemeuta. Mpr OyRCM 3aHHMATbCH JIMUIb NepBEIM cuyuaem. Mb moKa3bt- 
BaeM, uTO Ay aHaJIHTHUCCKH IKBUBAJICEHTHO MPOH3BEeHHIO M OOOOMEHHEIX 
BePXHHX MOynwockocTe creneHH r=p/n, UpHueM MOLyAApHaa rpynna 
OyleT COH38MepHMa* c rpynnoh, KOTOPyIO MOXHO ONHCATh CeLYIOULUM 
oOpasom. Jlio6yio TOuKY 2E€ Hy MOXxKHO pacCMaTpHBaTb KaK MaTPHUHHIA 
BEKTOP 2 =(Z,,...,2n), THC 2:—MATPHUbI NMopsxaKa r U3 oOoOmeHHOR 


BepxHel NOJYNIOCKOCTH CTeCHNeHH TF. 


AB 
Rye TE Cp )— cuMnIeKTHUecKas mMaTpHia NopsaKka 2r, 9eMeHTE 


KOTOpOH — leIble amreOpanyeckHe unNcna u3 Non k. OOosHaunm yepes 


R®,..., Rk Bee conpmxxenupre c k noaa. Tycrp, ganee, U ognauaer 
MATPHUY, 9eCMeHTHI KOTOPOH MpHHadexat nomo0 k®,. ConoctaBum Tenepb 
KaxnoH U mpeodOpasopanne 


2 (Zs. Zn) > (Sars peas Sr (Ae ae OG! 2 


lia cayuaa, Korma r=p/n=1, 9Ta rpynna Opnlia yKasana Tnap- 
6eptom (3). 
HaNOrHuHO TOMY KaK 9TO CheaaHOo B padoTax SureaA, MOKHO NO- 
CTPOHTh (yHAaMenTasbuylo OOacTh. IIpH sTOM NpHXOANTCA cymMecTBeHHO 
ACHOAb3OBATh IIpHHatexamyio YMOepty (*) TeopHio upHBezeHua KBampa- 


* Jie rpynnbt PT; u T', HasbiBaloTcs COMSMepHMbIMM, €CAM MX MepeceyeHHe MMECET PB 
KAKO KOHCUHbIN HHEKC. 
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THYHEIX MOPM Ha NOAAMM amreOpanyecKUx uuces. Oranune or cayuan, 
PaCCMOTpPeHHOTO SureweM, 3akmOUaeTCH B TOM, UTO (yHAaMenTanbHad 06. 
AacTh MOMKET BHIXOMTb Ha TpaHHy Halwlero MHOTOOOpasHA HE TOMbKO B 
OeckoHeuHOcTH. Ormetum, uto O. Batomentaab (°) omm6ouno yrBepx nan 
AAA Clyyad rpynumpt luaboepra, uro dbyHAaMeHTabHad OOMACTh BLIXOLUT 
Ha PpaHHly AMUIb B OecKOHedHOcTH. MoxHO NOKasaTb, TO UNCAO TOYeK 
BBIXOLa MyHTaMenTabHOh OOnacTH BAA YTpynupl Tuab6epta Ha ocTos 
TpaHHUbl (OCTOBOM HasbIBaeTCH MHOMKeCTBO TOUeK, JA KOTOPbIX 
Imzy=...=Imz,=0), paBHo uncay KaaccoB noms. Dro obcros- 
TENbCTBO YCAOMHACT OKAZATEALCTBO TeOpeMbI 06 amreOpaHyecKHX COOTHO- 
WeHHAX. 

MbI He MO2KeM OMpeetHTh MOAYAApHyIo @opMy Beca g Mpocto Kak 
peryispHyto B Hy hykkKunio, yROBAeTBOpsAIONLyI0 PYHKWMOHAIbHOMY ypaB- 
He HHIO 


e(2)= |[|\c@ za + DF oe), 


k= 
wits 


Z= ayes Zn) Ze = (AM Zn + B™) (CM 24 + DO). 


HeoOxoHMO HatO%KHTb ONOTHHTeAbHbIE OFpanHueHHA Ha NOBeeHHe 

MOZYAAPHOH POpMbI MpH NpHOAWKeHHH K TOUKAM BbIXOa PyHTaMeHTab- 

HOH OOacTH Ha rpaHuuy. CshopmMysupyemM 9sTO orpaHMuenHe Aaa cayuas 

rpyuun Pusp6epraIlycts a, = (a4,,.. - 544), - = Oh = (nq, - «+ Ghn) — TOU- 

KH BbIxXOa PYHAAMCHTaIbHOK OOMACTH Ha rpaHHly, OTMHUHbIe OT O€CKOHEY- 
n 


HocTH. IlorpeOyem, uTo6nt: 1) naa mo60ro0 ¢ dyHKuHA 9(Z) I (z — ain)® 


k= 
Oba orpaHHyeHa B OOnacTH Buna Im(z—o%x)1 >A, R=1,..., 2; 2) o(z) 
orpaHHyeHa B OOmacTH Imz, > (A— m1060e NOMOKUTeABHOe HCO). 

Jjanee, cormacHo 3ureso, MbI OMpewemneM MOAYAApHYIO MYHKIHIO Kak 
@YHKUHIO, KOTOPy!O MOKHO MpeAcTaBUTbh B BUC OTHOMeCHHA MOLY AAPHbIX 
opm ofuHakoBoro Beca. MoxHO LoKa3zaTb, YTO NOM€ MOAYAAPHBIX PYHK- 
WHH ecTb Nose amreOpanyeckux dynKuni ot m=nr(r+1)/2 HenszBecr- 
HbIX. YKAXKCM, HAKOHEL, Ha CBA3b, CYIIECTBYIOULYIO MCKAY MOLY AAPHbIMH 
PyHKUHAMH Suread M MOAYAApHbIMM dyHKunamMu B Hy. 

PaccMoTpHM HekKOTOpPOe MpemcTaBseHHe NOAA Rk pallHOHabHbIMH Ma- 
TpHuaMu nlopsxdKa p. Ilycrb matpuua M cootsetctTByet uucay $, NOpoxsa- 
jomemy nose &. Tora MOwKHO NOKa3saTb, TO Hy anadHTHYeCKH 9KBUBA- 
J@HTHO MHOKeCcTBy TOYeK Z OOOOMeEHHOH BepxHeH NoAyMAOcKOCTH, AAA 
KoToppix ZM=M'Z. PaccmotpymM Te npeoOpas0BaHHA U3 MOJyJApHOK 
rpynnpl, Melictsyiomei BH, KoTopple MepeBOAAT 3TO MHOMKECTBO B Ces. 
MooKHO 0Ka3aTb, YTO OHH COCTABAAIOT NOArpynmmy KOHeuHOrTO HHAeKca 
B I'y. Takum oOpasom, ecH 9(Z)—MogyanpnHaa cdbopma B H, To ona 
6ymeT MOLYAApHOH dopmoh B Hy oTHOCHTeAbHO HeEKOTOPOH TOATpynnpl 
KOHe4HOrO HHAeKca rpynup Ty. Sto obcToATebCcTBO NO3sBOAHeET Nepe- 


HOCHTb PAM TEOPeM, AOKasanHEIX MAA MOAYAApHEIX yHKuHnA Sureaa, na 
MONYAApHbIe (YHKUHH, PaCCMOTPeHHbIe B HACTOAMeH 3aMeTKe. 

B yacTHOCTH, 3TH COoOOpaxKeHHA NO3BOJAIOT YCTaHOBHTb pallMOHaJib- 
HOCTh KOS*PHUMCHTOB B pa31OX%KeCHHAX MOAYAApPHBIX PopM B pAb! Pypee. 

OrtmetTuM ele, 4TO yKa3aHHble B HACTOALICH 3aMeTKE MOJLy JIAPHBIC 
QYHKUMA CBA3AHbI C CHHTYJApHbIMH aOeNeBLIMH PyHKUMAMH C amreopoli 
YMHOMCHHH, H3OMOPMHOK aOcOIOTHO BELIECTBEHHOMY MNOJIIO areOpaHye- 
CKUX UHCe, TaK we, KaK NOcTpoeHHHle Surerem MOfyAApHble PyHKUMH 


CBA3aHbI C OOIHMH abeneBLIMH (PyHKIMAMH. 
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B sakm104ueHHH BEIpaxKaio Onaromapuocts A. O. Teapgouzy u MH. P. Wa- 
apeBuuy 3a BHHMAHHe, NpOABeCHHOe HMM K HaCTOMUeli 3aMeTKe. 
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MATEMATHKA 


H. P. WA®APEBHY 


O PA3PELIMMbIX B PAJMKAJIAX PACLUIMPEHHAX MOVE 
AJIFEBPAHYECKUX YHCEJ 


(ITpedcmasaeno axademuxom H. M. Buxozepadosum 221 1954) 


B wacTtosmjeH 3aMeTKe H31araloTCA OCHOBHBI€ 3Talbl OKasaTebcTBa 
TOFO, 4TO Ha M0ObIM NoeM atreOpaMyecKux YHCeT CyIMeCcTByeT pacuH- 
peHHe C HanlepeX 3amaHHOH paspeuiMMoH rpynnon Tanya. JloKasateabcTBo 
OCHOBbIBa€TCA Ha HEKOTOPbIX apHMeTHYeCKHX CBOLicTBaX Noel c rpyn- 
no Tanya nopsnxa /*. 

Ilyctb & ecTb nose anre6panyeckux uncea, K / k — HopMaabHoe pacuiu- 
penvHe c rpynno# Tanya G u A—.swo60e wenoe uucn0, Mernmeeca Ha 
Bce mpoctble ZemuTemu creneuu (K:k). Mp Oyaem Ha3bIBaTb pacwiMpenne 
K/k woapyeBbiM OTHOCHTebHO A, CCH BBINOJHEHbI Ce LyIOWHe ycu0- 
Bua: 1) Bce KpHTHYecKHe MpocTpe THBH30pbEI K/ k UMeIOT OTHOCHTCAbHBIM 
mopanoK 1 nan k; 2) aOcomoTHBIe HOPMBI KPHTHYCCKHX NpPOCTHIX JHBH30- 
pop K/& cpapyumpr c 1 no moxzyawo fA; 3) npoctne eautTern A nou- 
HOCTbIO pacnamawtca B K/k; 4) BemjecTBeHHbIe O€CKOHEYHEIe AHBU30pHI RF 
pacnamaioTcaA Ha BemjecTBeHHbIe BK 

3HayueHne 9TOTO Kacca Noseh onpemersetca Tem, 4TO ecmH: (K:k) =D; 
noKazateb (Ma@KCHMaJIbHbIM Nopawok amemeHtTa) G ectbh l%; (Mti|h y 
K/k woapyeso oTHocutetbHo fh, To K/k mMoxHO Norpy3HTb B nose 
K,/k c mo6ou rpynnot Tanya G, nopanka 4, TOMOMOPQHBIM o6pa30M 
KoTopoh saBseTca G, IpHueM Tak, YTOOHI MpeANHCAaHHEIA TOMOMOpgu3sM G, 
Ha G copnamal Cc €CTECTBCHHBIM TOMOMOpdH3MOM rpynnbt Tanya noma Ha 
rpynny Tanya nogznoaa (', *). ; , 

IIpu noctpoesuu nose c paspemumol rpynnot Tanya mbt Oyzem 
CTPOHTb NOH C HEKOTOPbIMH YHHBePCabHBIMM TpynnaMH, H3 KOTOPbIX 
BC€ paspelIHMble TpyMNbI WOyyaloTcA NepexoAOM kK dakTOp-rpynnam. 

O6o03HauHM HeKOTOpOe MHOXKEeCTBO MpocTHx uHncet J,,..., 2, yepes 
MW oupememuM rpynny GY), Kak dakTop-rpynny cBoOoxHoH rpynnp Sac d 
O6pasyiollMMH 0 HOpMadbHOMy femTemto Ne. Ip stom No = Sa. Ec 
N,-1 ompemeneno, TO nycTb ©; /N,4 aBaseTca cuoBcKOH Jj-n0_rpyn- 


now Sz/Ncea u N® — pan6onpmuit HOpManbHBI BeauTerp Sg, comepxa- 


lj i 

uulica B rpynne [N--1, G:] Noa. 3necb [A, B] o3HauaeT B3aHMHbIH KOM- 
u - 

mMyTaut niogrpynn A u 8B, 'a A —nogrpynny, nope aeRO a 

crenenamu aementoB A. Mp 6epem 3a N, mepeceyenne N*’,..., N’’. 


M3 TeopeTukO-rpylmnoBoh TeOpeMHl, moka3aHHoH Hesapucumo JI. K. Paz- 
neespm (3,4) u Tammotuom (°), caenyetT, uTO s00aa eee pa3peniH- 
Max rpynna ABAAeTCH dakTop-rpynnon HeKOTOpOH rpyunet Gis ; se 
o6pa30M, 1A MOCTpoeHHA NONA C m060H pa3speummmMonw rpynmon laanya 


i a G? 
JLOCTaTOUHO MOCTPOHTb TOE C nI000K rpyiniwlo d,t- ad 
2 


2 JIAH, t. 95, Ne 2 


O6o3HauHum uepes A uucuo (/,.../,)°+1 m mocrpoum nose c rpynnon 
G., K/k woapyeso oTuocuterbno h. Tycth K/k woabueBo OTHOCH- 


TeIbHO A nome c rpynnok GY” (u<c). BriacuuM, Kora ero MOKHO 
(2) 


NOrpy3HTb B WOADNeBO Nose c rpynnot Gz. OOosHauuM yepes L; noz- 
noe noia K/k, npunanmexaujee K HeKOTOpoH cuaoBcKoH /;-no~rpynne 
©; ero rpynus Tasya. Tpegnorzoxum, uro K cojlepxHT KOpeHb cTe- 
k pee A) 
menu J; u3 1 u Aaa m0O0r0 aBTomopdu3ma o K’/ = ; 
Uncno p noan K naspiBaetca J;-ynHBapHanTHpim B K/L;, ecan pt? 
ectb /j-a ctenenb uncta K gaa mo6oro o€6;. Jaa lj-nHBapnanTHoro 
quca HMe€eT MeCTO pa3OKeHHe 


(vy) = gi Dm, (1) 


rae &—pususop Ki}; D—unuHBapHantHDh pnBu30p K/Li, cocTrosmui 
TOMbKO H3 KPpHTHYeCKHX MHOKUTeNeH, a m— WHBH30p Lj, He COMepxXaMlHH 
KpHTHuecKkHx B K MHOKUTeTeH, NpHuem m H D HE comepxaT J;-x cTe- 
neneh. Bee J;-uuBapnHanTupie uncaa K/ Li, ormmuaioujecnh Mpyr OT Apyra 
Ha J;-10 CTeMeCHb H MHOMKUTeAb u3 L;, OOpasyioT OAMH Kaacc, oOOo03Hauae- 
mMpli vepes X. Kaaccpt Jj-HHBapMaHTHBIX uMcel moubueBa noma K/ Li 
oOpa3y1oT rpymny, H30MOpduyto rpymne KaccoOB aCCOMMHpOBaHHBIX CHCTEM 
MHOKUTeTeH Ha G; cO 3HAYeHHAMH B WHKAMYeCKOH rpymne nopsyKa Jj. 

Yepes y o6o03HauHM xapakTep nopsyzKa J; rpynmp 8;. Emy cootset- 
cTByeT Takoe 4HCIO a,€L;, uTO 


qj Lj 
Va,€K, Vay =x(c) upu o€G,; (). 


O603HauHM 4epes P NPOH3BOAbHBIM MpocTOH MeCANTe Ib ay, BXOLAMNE 
B dy, B CTeMeHH, He emauelica ua li, u uepes $—ero mwOoh Npoctok 
meautetb B K. Mpt uMeem Torfma pa3sioxeHHe 


(ay) = I] Sari 
P 


npHuemM PyHKUHH cay (s), OUBHZHO, NOCTOAHHBI Ha MpaBbIX KMaccaxX CMexK- 


(u—1 ° 
HocTtH rpynmp GY.) no G;. IIpeqno10%*xuM, 4TO a, TaKOBO, 4TO asa 
m060ro 


preyoneey 


Slech B NokagaTele CYMMHPOBaHHe paclipocTpaneHo ua M06y10 CucTeMy 
HpeACTaBuTeeH  JeBbIX KaccOB cMexHOcTH S no nogrpynne G;, 
co (S)=9,, (91) H D TO xe, 4TO HB (1). 


Ecam BpimoaHeno (2), To nomaraem 


po XI TL (BE), 
p yf 


HMusapuant [y, xy 3aBHCHT TOMbKO OT BHIOOpa G;, y u X. 

IIpeqnon0xuM, YTO HaM Rana cbyHKuHA v(s) Ha rpynne Gtx” co 3na- 
4YeHHAMH B rpynme KWaccOB BbIYeTOB NO MOAYyw0 J;, nMOocTOMHHaA Ha Kaccax 
CM@XKHOCTH NO TBOHHOMy Mofy0 (G;, 6) un ynoBaeTBopsiomaa ycAOBHAM: 


hh (ety) — xy (S l 
b(o")=—g(s)$(s), pO? m,C,}, (3) 
Tae CyMMa B NokasaTee pacnpocTpaneua Ha w06yI0 CHCTe€MYy TIpeAcTaBH- 


Tee@H ¢ JCBbIX KaCCOB CM@xKHOCTH nO Nogzrpynne G,, My @CTb HEKOTO- 
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poe uncao na Lj, aCy—us3 K. Ecan pemoaneno (3) 4 (my) = Ile’ B Lj, 


Pp 
TO NOwaraeM 


pO it (ey, 
p 


rae % ectb m060f ofMH “3 NpocTHIx ZemuTereh DepalhG 


Vupapuant [X]\) sapucut roapKo or BbIOopa G;, Y u X. 

OoosHaunm uepes ©, mepBooOpasupili Kopenb A-fi crenenn u3 1, a 
yepes Ly,; — MakcuMatbHOe NoANoue noaa L; (Cn), ABJIaIOMeeCH KOMNO3H- 
TOM UWHKJIHYeCKHX MOMeH crenenu 7; Ham L;. B KaxnoM Kaacce X 
[;-MHBapHaHTHEIX uncer nona K/L; moxno naliTn npeactasnressa Pi, 
ABAAOMeroca /;-H cTeNeHbIO B 3aMbIKaHHH K m0 ww060My mpoctomy jean- 
Temi0 h. ABromopdu3m Ppobenuyca, K KOTOpOMY IIpHHaexuT B nose Lp, ; 
AMBH30p m H3 pa3sioKeHHA (1) TaKoro npescTaBuTeJA, 3aBHCHT TOAbKO 
oT BHIOopa G; nu X u 6yeT OOosHayuaTHCA Yepe3 ye Musapuaut (X))? 
MOET MPHHHMaTb TOAbKO KOHEYHOe YHCIO 3HAaYeHHA, MpHyeM 9TO YHCIO 
3aBHCHT TObKO OT J; uh. 

Ecau noe K we cogepxxutT Kopys crenenu J; u3 1, To, mpucoennHasn 
ero k K, noayuumM pacmupenue K, unspapuvantsr [y, X]”, xf? u (x)s?) 
Jd KOTOPOrO Oy eM Ha3bIBATb HHBApHaHTaMH paciuupenua K 

Teopema 1. A’x mozo umobsu worbyeso omHKocumersHo h none 
K/k c epynuot GY? mozcKo 6t.20 noepy3sumb 6 wWONbYeEbO NONE C 
epynnoit GS, KeobOxodUMO u OOCMAMO4LHO, 4MOODL 6 HEM bce UNBAPUAKMB: 
eX], {Xly uz (X)i, pasnanuce 1. 

H3 cooOpaxeHHi, B OCHOBe CBOeH TEOPeTHKO-rpynnoBbIx, MomyuaeTca 
Ce LYIOWNH pesybTar: 

Teopema 2. Ina bcaKkozo 4ucna d cywecmsyem maxoe D>d, 
4mOo Y 1106020 WoAbYeGa OmHOCUMe AHO h noasg Cc epynnoit GY,» cyuye- 
cmeyem nodnore c epynnoi Gon u ecemu uxcapuanmamu [y, X\, 
px]$? wu (X)P, paenormu 1. 

IlpuMenaa MHAyKuMI0 NO C (Mp MpoH3BoObHOM d wu 3afaHHDlxX 7 Hh), 
MbI BbIBOAHM OTCIOa CYILeCTBOBaHHe Noda c rpymnon GY. pH m06nIx 
c, d u x. H3 3Toro, B CBOIO OYepeb NOyuaem: 

Teopema 3. Had Anmbsim nonem anzeOpausecKux 4ucen cyuecm- 
eyem pacuupernue c Haneped 3a0aHHOn paspeuumoit epynnoi Tanya. 


Tloctynuao 
20 11954 
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Jloxaagn Arkagemun Hayr CCCP 
1954. Tom XCV, N 2 


TrHAUPOMEXAHHKA 


K. K. LWAJIBHEB 


COMNPOTHBJIEHHE METAJIJIOB KABHTALLMOHHOM 9PO3HH 
B IIPECHOH H B MOPCKOH BOJLE 


(ITpedcraezexo akademuxom A. H. Hexpacoeoim 80 XII 1953) 


B Wucrmutyte ruqpomammuuyoctpoexua (BMIM) 6pm nocraBjeHbl OMbITH 
lO CpaBHeHHIO COMPOTHBJICHHA MeTaJIJIOB KABHTaWMOHHOM 3po3HH B MpecHort 
K B MOpCKOH Boye, PesybTaTbl STHX OMbITOB, MpH MX COMOCTaBJIeHHH c MaH- 
HbIMH OlbITOB B MuctutyTe MexaHHKH (!), MpHBOAAT K BbIBOJaM O MeXa- 
HH3Me 9PO3HH, KOTOPbIe OTJIMYAIOTCA OT OOIMepacipOcTpaHeHHbIX B3rJIAOB. 

ConocTaBJIeHHe MeTaJJIOB KABHTAWHOHHOM SpO3HH B MpecHOH uv B MOPCKON 
BOWe OMpeleAOCb MeTOAOM BHOpalwH Ha MArHHTOCTPHKUMOHHOM mpH6ope 
KoHcTpykuuuH H. M, Vpanosa (2). B Hamux 
MCIbITaHHAX 10 MeTOLY BHOpalnH OOpa3ibl m0 
MCIIbITYeMbIX Me€TAJJIOB KpelHJIMCb K TOPLLy ee 
TpyOKU MpHOopa, KOeOaBllelicA ¢ YacTOTOH 
8000 rm, uw c amnuautTyfqon ~0,09 mm. O€pas- 
Ilbl MOrpyKaJHcb B BOY Ha TuyOuHy 6 MM. 
Temmepatypa BOB BO BpeMA OMNbITOB MoL- 
TepxKHBaslacb MOCTOAHHOH, paBHoli 25°. Bec 
Kaxkoro oO6pa3ia BbIPaBHHBaJIca Mo 25 r. 
B kayecTBe TpecHoH BOAbI ynoTpebslacb 
BOJONPOBOAHad KMMAYeCHaA BOA, B KayeCTBe 
MOPCKOH — CHHTeTH¥eCKant MOopcKad Bona 4 
clenyiomero cocrapa (B %): NaCl 2,4; uy 
MaesOm 0212; KCI 0,007 CaSO, 0,143 
MgCl, 0,3; Ca(HCOs)2 0,005. Conporusute- 

HHe MeTaJIJIOB KABHTaIlMOHHOH 9PO3HUu oOLe- 40 
HHBaJIOCcb TIO MoTepe Beca OOpa3yoB 3a 
90 MuH. 

VcnpiTpipauch: 1) maTyHu, 2) OpoHsbi u 
3) ceppii uyryH. MexaHnueckvwe cBOlcTBa "nD 40 60 80 
HM COMpOTHBJIeHHe KaBHTaIMOHHOM 9po3HH 
mpupowatcs B TaO. 1. Jina KaxKQorO MeTAaJI- pyc, 1. Motepa seca AG 6pon30Bbix 
Jia  CMbITHIBatoch mo 38—4 o6pa3ila. u satyHnbix o6pasnoB B npecHoH 
B ta6a, | Wana cpeqHaa ToTepa Beca WuIad MOpPCKOH Boe B 3aBHCHMOCTH OT 
HECKOJIBKUX OOpa3lloB KaxKOrO UcnbITaHHo- TBePACCTH No PoKBeay: J — B MOp- 

CKOH Boe; 2, 3—B MpecHoH Bose 
ro MeTasia, a Ha rpapuxe AG(Rg) noKa- (3 oka3aHbI B TaOnMNe 3Be304- 
3aHa MoTepa Beca KaxKOroO W3 UCIMbITAHHDIX KaMH) 
o6pa3il0B OpoHs u JaTyHel (cM. puc. |). 

PesyJIbTaTbI UCIbITAHHH CBUETeIbCTBYIOT O TOM, YTO TBEPOCTb OpOHS H 
waTyHel Mrpaer CyllecTBeHHY!IO pOJIb B HX COMPOTHBJIEHHH KaBMTaUMOHHOL 
3pO3HH HM YTO XMMMYeCKHe CBOHCTBA BOJbI He CO3MalOT OCOOOro pa3sJIM4YHA B 
COMPOTHBJICHHH 9STHX CMJaBOB KaBHTalMOHHOM 9posHH. CopeplieHHO HHade 
BIMAeT COCTAB BOZbI Ha COMPOTHBJeHHe KaBMTAUMOHHOH 3po3HH UYepHbIx 
MeTaJIJIOB, HM€HHO, Ceporo uyryHa (cM. Be MocmeqHUx cTpoKu Tabu. 1): 
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HoTepa Beca O6pasioB 4yryHa B MOpcKO ': Me NOYTH B 2 pasa MpeBbillaer 
oTeplo Beca B MpecHow Boge, IIpu cpaBHcHuM BHeLIHerO Bua o6pa3lloB 
UyTYHa, HCIbITAHHbIX B IIpeCHOH HM MOPCKOH Bose, OpocaeTca B Twlasa OouIb- 
Wiad TIyOHHa A3BHHOK 9pO3HH Ha OOpasile, HCIbITaHHOM B MOPCKOH Bose 
(cm. puc. 2). AHamorm4Hble pesy/IbTaTbI AA OpOHs M 4yryHa ObldIM MoJyue- 
HI TakxKe Keppom (3), a Jia asiomunua B 3% pacrBope NaCl Llymoom, 
Tlerepcom u Muasarenom (*). 


6 é 


Puc, 2. POTOCHHMKH 3poO3uM OOPasOB, MCIbITAHHbIX METONOM BUOpanu: 
a—OponH3a B rpecHoH Boge, 6 —O6poH3a B MOPCKOH BOMe, B6— 4YryH B 
IpecHoH Bowe, 2 — 4yryH B MOPCKOH BORE 


Huskoe conmporTuBsieHve KaBMTalMOHHOH 2po3Hu 4yryHa B MOpcKOli Bose 
10 CpaBHeHHiO C TpecHOH HaxOMTCH B ABHOM IIpOTHBOpeyHH ¢c MexaHnye- 
ckuMu (°7) w TepMogqMHamuyecKuMu (8) TeOpHAMM KaBMTAMOHHOM 9posHu. 
B cOOTBeTCTBHH C STHMH TEOPHAMH, XHMMYeCKH COCTAaB BOJbI He HMeceT 3Ha- 
YeHHA JWI BOSHHKHOBCHUA OrpOMHOM BeJIMYMHbI MeCCTHOTO TrHApaBsMGeCKOrO 
WaBJIeEHHA WU HEOObIYHO BbICOKOM TeMMepaTyPpbl, KOTOPble MOJIKHbI pasBUBaTb- 
CH IPH paspylleHHu KaBMTaIMOHHbIX KaBepH HM ABJIAIOTCA OCHOBHOM MmpHun- 
HOH (KABHTaWHOHHOH 9poO3sHH. 

CoracHo Hauleii runorese, Mpowecc KaBUTaMOHHO 9posMH cenyer 
pasMyaTb Mo cTaqMAiM. B HavabHOl crayMu KaBUTalMOHHOe paspyluleHnue 
HOBCPXHOCTH MeTaJJIa OJKHO ObITb CBA8AHHO C 3JIEKTPOXHMH4CCKHMH SAB- 
JCHHAMH Ha pane MeTadJI — *KUAKOCTh WH MeTaJlJI — aTMociepa KaBura- 
ItHOHHOH KaBepHbl, T. @. C IICKTPOHbIM MOTCHUMAIOM MeTadla HW GadloameK- 
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TPHYeCKUM TOTCHUMAaIOM KaBy,faluHOHHO KaBepHbl. M. Kopudema x 
Jl, CyBopow (°) cborocbemKaMuK, yCTaHOBHJIM, YTO KaBHTallMoHHad KaBepHa 
B BHOpauHOHHOM MpHOope 3a MepHok KOeOaHUA, CeLOBaTeJbHO, IIpH W3Me- 
HeHHM JaBJIeHHA MOA TOPUOM TpyOKH, He paspyllaercA MOMHOCTHIO, a TOKO 


YacTHYHO COKpalllaeTca B CBOeM OObe- 
Me. Moxno mpegqnooxuTb, 4YTO pu 
MaKCHMaJIbHOM pa3pexeHHH MO Top- 
0M TpyOKH KaBepHa COCTOHT 4acTbio 
3 TasO0BOH OOJaCTH HM YacTbIO U3 My- 
3bIpuaTOH, MOMOOHO TOMY, Kak 3TO Ha- 
OmolaeTcA pH pasBHTHH KaBuTalluv 
Ha mlacTHHke (!°). Ta3opaa o6macTp 
IpHsleraeT K MOBEPXHOCTH MeTaJJia (CM. 
puc. 3 a). IIpH MakcuMaJbHOM U36bI- 
TOYHOM aBJICHHH KaBepHa COCTOHT H3 
MY3bIPbKOB, KOTOPble MOryT compuKa- 
CaTbCA C MOBEPXHOCTbIO MeTaJJla TpeMaA 
cnoco6amu (!!): 1) vepes »xuaKOocTHYIO 
MWJICHKY MOCTOAHHOK TOMB, 2) vepes 
*%KMIKOCTHY!IO IWICHKY Cc «Oapbepom» 
3) C MpOpbIBOM IWIeHKM BHYTpH rpa- 
HHUbI COMPHKOCHOBeCHHA C MeTAaJJIOM 
(puc. 3 6). B Haulem Bu6pamvoxHom 
mpH6ope uepeqoBaHve CMO‘IeHHOK M0- 
BEPXHOCTH OOpasila CO CBOGOAHOM OT 
COINPHKOCHOBeEHHA C XKUAKOCTbIO MIpo- 
HCXOQUT uepes 1/16000 cek., uro qou- 
*%KHO OOYCJIOBHTb NOABJEHHe Ha rpaHulle 


Puc. 3. Cxema CTpyKTypbl KaBuTaNHOHHOL 

KaBepHbl Ha TOPIe HUKeeBOH TpyOKU BuO- 

paTopa: @—B MOMe€HT MaKCHMasbHOrO 

paspexeHus, 6 —B MOMCHT MaKCHMaab- 
HOrO H3ObITOUHOrO WaBseHHA 


MeTaJIJI — XXKHJ[KOCTb MIHOBCHHbIX 3JICKTPOMHbIX MOTeHWHaOB (7). 


Ta6Oauna 1 
MexaHu¥YecKkKue CBOHCTBA H CONPOTHBAACMOCTb KABHTANHOHHOK 
apo3Hu 
o o ; Cpeau. 

«Pa Tong? 10% ie Bee noreps Poa 2%kunkocTH 
HOR oeO eee 2) oO) FORO 21 25 (keds) 45,3 | CHHT. MOPCK. BOMa 
58 ,3—59,0 | 20,2—20,3 | 20,4—25,4 | 138 72,8 GA oe » » » 
24 ,4—23 5 | 44,7—12,4 | 41,2—46,8 | 60 30,2 151,5 » » » 
22,,8—24,5 | 11,6—14,8 | 22,8—24,5 Dl 36,8 138 ,5 » » » 
20 ,0O—23,4 — 10,0—17,7 | 70 BOs 171,0 » » » 
20,0—23,4 ith 10,0—17,7| 70 | 40,8 | 165,0 | Bogonp. Kum. Bona 

pare — — — 43,6 87,2. | Cunt. MopcK. Bona 
46,6—19,3 | 7,8—9,9 | 145,5—20,0 | 49 36,8 105 ,0 » » » 
21 ,0—23,0 | 8,3-—9,4 17,7—22,0 | 49 34,2 By) a Bogonp. Kum. Boma 
50.321 7 8,0 248-964 | 59 | 47,0 81.4 | Cunt. MopcK. Bona 

— — — — AT ,2 94,7 » » » 
— = — = 48,1 91,0 | Bogonp. kum. Boga 
PX) ~~ 11,0 82 45,8 77,3 | CuuT. MopcK. Boga 
6,0 = 15,0 95 | 41,3 50,0 » ao 
#_ — — 81 oD 91 Bogoup. Kut. Boa 
ae Ss 81 43 100, 7 » » » 

- == — — 137,23 » » » 
= a — ~ — 254,6 | CHT. MOpcK. Bona 


Ilo ,aHHbIM TeOpuH 2/IeKTPOXuMMYeCKOH Kopposnu ('7), MIHOBeHHbIe 
QUIeKTPOHbIe MOTCHI[MaJIb! CMOCOOHbI BbISBaATb KOPPO3HIO B COTHH UH THICAUH 
pas Ooslee HHTCHCHBHY10, YEM MPH MOCTOAHHOM CONPHKOCHOPCHHM MeTaJlila C 


QJICKTPOJIMTOM. 


TlepBHyHble CuleAbl 9pO3HH MOJKHLI OTPaKaTb CmocoO COMPHKOCHOBeHHA 
MeTasla C KaBHTaUMOHHOM KaBepHol. JleHcTBHTeJIbHO, BHHMATCJIbHOe OOCIC- 


Jad 


MOBaHHe MOBepXHOCTH, NMOBepralollelicA KaBUTAI|MOHHOH SPOsHH, o6Hapy2KH- 
BaeT cBoeoOpasHylo (OpMy MepBHYHbIX A3BHHOK 9PO3HH Ha MNOBePXHOCTH 
Metasia. UmMenHo, Hapaly C A3BHHKaMH Kpyrviolt B MulaHe (OpMbl, Kak 3TO 
Ha6loqaiu Wpyrue aptoppl (!%), HaMH Ob OOHAPyKeHbI ASBHHKU B cbopmMe 
KOJIBUEBLIX KaHaBOK, H30JIMPOBaHHbIX WIM COMpHKacaloulMxcA Apyr c ApyroM. 
Kompuepaa (popMa KaHaBOK, MO BCel BePOATHOCTH, OTBeYaeT TpeTbeMy HS 
M€peCUHCJICHHBIX BbIe CMOCO6OB COMNPHKOCHOBeHHA MYy3bIPbKOB C MNOBEPpXHO- 
CTbIO MeTalia (cM. pc. 4). Or MHOroKpaTHOFO COMPHKOCHOBCHHA Iy3bIPbKOB 
€ HMOBepXHOCTbIO MeTaJJIa Pa3JIMYHbIMH CMOCOOaMH MOBepXHOCTb MeTaJIJa 
NOKPbIBaeTCH ASBHHKAMH HeMpaBHJIbHOH (OpMBI. 


0 if 2MM 


Puc. 4. PopMa A3BMHOK KaBHTAWHOHHOKM 9PO3HH B IaHe: @— Ha 0O- 

pase CBMHIa, ACMbITaHHOrO MpOTOYHOH KaBUTalyneH 3a KPyrabIM po- 

dusem (1); 6 —Ha OpoH30BOH BTy Ke HacOCca, OOHApy2XeHHble B OMbITAaX 
A. M. Bacuabesa (BUM) 


TlepHomuyeckoe CMauHBaHHe MOBeEPXHOCTH OOpa3sila NPOHCXOAUT HE TOJIbKO 
5a cueT OCe€MaHHA Ha Hell My3bIPbKOB, HO TakK2Ke BCJIeACTBHe paHasbHoro 
MOMKATHA KaBMTAaIMOHHOM KaBepHbl, I panvila %KUAKOCTH MU Ta3so0Bol oObsacTH 
KaBepHbI MepHoAnyecKH MepeMelilaeTCA MO NOBeEPXHOCTH OOpa3iia TO O1H%Ke 
K WeHTpy, TO HapyxKy, MO MWiowaww KOJIbWa, CO3qaBan TeM CaMbIM 6s1aro- 
IIPHATHHI€ YCJIOBHA JIA BOSHHAKHOBCHHA MPHOBCHHBIX IJIEKTPOAHbIX MOTeHIMa- 
JOB H yCJIOBMA HHTCHCHBHOrO paspylWIeHHA MeTaJlJIa Ha 3TOM y4acTKe M0- 
BepxHocTH oOpasua. IIpuBeqeHHble cooOpaxKeHHA HaxXOAAT CBOe NOATBEpKe- 
HHe B (OpMe NpPOHIA paspyWIeEHHOH MOBePpXHOCTH B OCeBOM ceyeHHH Tela 
H@KOTOpHIX OOpasnoB. HanOoublian riyOuHa pasbemaHua B TaKHX OOpasilax 
OObINHO HaOsloJaercA BOIM3H HapyKHOK paHHbI yYacTKa 9pO3sHH HM UMeeT 
B IwiaHe POpMy KOuIbua (puc. 2 6, 2). LlenrpambHan YacTb yuacTKa 9po3HH 
M ero HapyxXHawA rpaHulla paspyllawTca B MeHbileH CTeneHH. 


Iloctynuao 
27 XI 1953 
LWMTHPOBAHHAA JINTEPATYPA 
MA AN ul yErteiny UNS, Oil, ay ay (Gigi), 9 jel tht ae HOB, Tp. BHUIM, 
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Aoxaagn Axagemun Hay CCCP 
1954. Tom XCV, N 2 


THIIPABJIUKA 


K. T. ACATYP 


O HEYCTAHOBUMBIIEMCA JBYXKEHHH FPYHTOBbIX BOJ, 
NPATEKAIOWNX K BOQOXPAHHJMLLY 


(I]pedcmaszeno axademuxom A. H. Hexpacossim 121 1954) 


Hspectuoe zuppepenywaibHoe ypaBHeHHe HeyCTaHOBHBIUIeroca ABMxKe- 
HHA MOA3CMHBIX BO CO CBOOOAHOH noBepxHocTh1w (1) Aaa mnaocKOr 
3alauH MOKET OBIT NpeACTaBeHO B BUTE 


Oh oh a, Oh Wa00m as 
Bop = — k(t 5 tg) te=—H+e ; (1) 


rae A u Q—coorTsBeTcTBeHHO, rayOHHa H pacxO NOTOKa B CeYeHHH Cc 
KOOpaHHaTOH x; t—sBpemsa; ~—yKJOH BOROyNOpa; »—HeMOCTATOK Ha- 
cbimeHHa; R—KosPPuYUHeEHT MHIbTpayHH; W—HHDUALTpalNA cBepxy. 

HMuterpHpoBpanHe HewMHeMHOrO ypaBHeHHa (1) B oOmemM Bue ODIO 
IIp€L1O#KeHO JHUIb M€TOZOM KOHe4HBIX pa3Hoctel (7). Crporoe pemenue 
3TOTO ypaBHeHHA ObIIO yka3aHO MPH HEKOTOPHIX NpOCTHIX HavaJbHbIX U 
TpaHHYHbIX yCOBHAX WH upH t=O (?). Pewienne HHeapH30BaHHOrO ypaB- 
HeHHa (1) npH t=O Onno aHO UM pH Apyrux, mpakTuyecku Oosee 
BaXKHbIX HaYaJIbHBIX yCNOBHAX (*). YkKa3aHHbIe BHIMe PeMICHHA IPHMeHHMBbI 
JA 38,au, CBASAHHbIX C ONpeAeNeHHeM NOANOPa TpyHTOBHIX BOA B ycuJO- 
BHAX MPHTOKa K BOJOXpaHHJIHILy. 

3hecb UpemwaraeTcaA Apyroe TomHoOe AA ZTHX YCAOBHH pemenue 
JMHeapH3oBaHHoro ypaBHeHHa (1) npH i=-0 Ha OCHOBe TeOpHH MaJIbIxX 
aMILIHTy, OCO6€HHO MpocToe B NpHMeHeEHHH, KOra rpaHHuHbIe yCOBUA 
B C€4e€HHM HOTOKA y BOMOXPaHHAHWa 3aaloTCA B BHAe NepHosMueckoro 
u3sMenenna A = f(t). Pemenue sTo NO3BOMHeT C MOCTATOUHON LA MpakTHKH 
TOUHOCTHIO JIEPKO ONpeeIHTb OONACTh pacnpocTpaHeHuA HeyCTaHOBHB- 
merocd pexkuMa B IrpyHTe. 

IIpenctapum A B dopme 


h=H +z, (2) 


rae H—ray6una woToKa pH yCTaHOBMBINeMCH pexKHMe; Z— OTKIOHe- 
nue h ot H; cuutaem, uTO Z Mano no cpaBHeHuio c H. Torga us (1) 


Oy uM 
oh - Oh 0 oh 
thie a a) te 
UU 
dz DP, (ee Vik a et Seon 3) 


* TIpH MaOM 3Ha4eHHN /. 


IIpH ycTaHoBHBUIeMCa pe2xXHMe€ HMCeM 
; dH 
Q) + wx =k (i-F), (4) 


rae Q,— pacxo moToka B CeyeHHM y BOAOXpaHHAHNa. 

TIpoandpepenuuposas (4) m0 x H nOgzcTaBMB ero B (3), MbI ypaBHe- 
umio (3) MOcae JHHeapH3alMH B HEM TocaeqHerO YeHa B CKOOKaX IIpH- 
AanquM BUD 


Oz 0z 0?z 
p%=—k(S—HS3). (5) 
TIpounrerpuposas (3) u yuTs (4), NOoyyYHM 
: 0 
g=Q—(Q + wx) =k (ei), (6) 
re g¢ — oTKmoHeHHe Q oT 3HayeHHA ero (Q,) + WX) IpH ycTaHOBHBIIeMCA 


pexkume. 
Ec JONYCTHTb, YTO Y BOMOXpaHHAUIa Z = Z KOMeOMeTCA MO TapMo- 
HHYeCKOMY 3aKOHYy Cc NowynepHofom 7 u amMnauTyfaMH a u OD: 


2 =asin = + bcos +t (i= 1 oe, oe) (7) 


TO pelleHHeM ypaBHeHHA (5) OyLeT 
PFs ee i 
/ @ + 6? ear ie Pie (Ep BEX oy 
ieee ip eb 
i 
oH {(6 +-1).+—20L] [2 
co 


se Gs xtall, (8) 


A, 


re 


ca V+ (SBE, 
=a) V 14 Cay. 


Sif ba til 
p=l1i—e COS = 
Ln BULL | ing THE 
q=e sin 77> 

— ap + bq 
a = arc tg ———___ 
8 aq-+ bp ’ 


a L— _auHa NoTOKAa. 

Tak KaK BO3HHKINad B TpyYHTOBOM HOTOKe BOJIHa 3aTyXae€T Ha CpaBHH- 
TEIbHO HCOObIIOH WIHHeE, TO B YCAOBHAX IIpHTOKAa K BOMOXpaHHJMLLy 
BAMAHHeM OTOOPaXKeCHHbIX BOJH MOXKHO MpeHeOpeub, MpHHAB L= ov, 


B TakKoM culyyae nomyuumM p=1,q=0, u Tak Kak o >1, ypaBHeHue (8) 
IpHMeT BULL 


* 


i 
sth sap ae n i 
z=Va-be 7 cos (Ft Fy —arctg $) : (9) 


KpuBaa TOXOBbIX KOMeOaHHi ypOBHA B BOROXpaHuaAMMe OOKIUHO JO- 
BOJbHO XOPOWO anNpOKCHMUpyeTCA CYMMOM HEOOMbINOTO YHCAA My YACHOB 
pala Pypbe, HM TaKHM OOpa30M OKOHYAaTeMbHOe pemenHe (5) npemcTraBuTca 
B BHC CYMMBI BbIpaxeHHh (9) aan n= 1, 2,..., my; TrapMOHuKa Hyse- 
BOrO NOpsAAKa OyLeT ONPeLeAATh YCTAHOBHBINYIOCA YacTh NOANOpa. 


ee (G+1) x 
* TIpw ykJloHe 7 B CTOPOHY peKH eKpemMeHT B chopmyvie (9) 6yzeT e aff he 
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Beanuuua g MOxeT OnITb Halinena us (6) u (9). 

Ypapnenne (9) AaeT BOSMOXHOCTH CHeTaTh cae MyIoMee 3akm0UeHHE 
O XapakKTepe pacMpocTpaHAWMWIMXCA B TpyHTe BOSMYIICHHH, BbI3BaHHbIXx 
NepHOAMYeECKMMM KOMeOAHHAMH TOPH30HTA BOA! B BOMOXPAHHAUULE. 

AmmuMtTyqa Kone6aHHA C MpOABHXKeHHEM BOSMYIeHHA OT Gepera BOZO- 


anes (9—1) « 


XpaHHJHila Wamaet, Tak Kak ¢ — | >0, c neKpemMentom e “i , TIpHuem 
CKOPOCTb C€ BOJIHBI B NOTOKe BbIpaxkaeTca NO Popmy.e 
2nnH 
Cees (10) 


i Matbix sHavenuli ¢ equHMUel M0 cpaBHeHui Cc YeHOM 4npH / kT? 
{a Tem Oonee c uneHom 4rnpH/kTi*), a TakxKe c ero KBagpaTom B (op- 
Myax (7) u (8) OKa3pIBaeTCH BO3MO2%KHbIM NpeHeOpedb H CUNTATb 


PR Pe 
pa wt wom. (11) 


IIpu stom (9) npumeT Bu 


Z2= Va? + b*e-* cos (Ft—rx —arctg +). (12) 


Yactupili cayyuali storo pemienua, Korda b=O0 un n=1, 6bla TOmyueH 
@MopxrelHmMepoM B Bue 


2 == Je"? sin (= -- rx) (13) 


AAA KOMeOaHHH, paclpocTpaHsAIOMluxcaA B TpyHTOBOM MOTOKe Cc ropH- 
3OHTAIbHBIMH JHOM H NepBOHayabHOH NOBepXHOcTHIO Bob (°). 3aMeTHM, 
yto MopxreHMep CUHTAaI BO3MOXKHBIM, He JLABAd HHKAKHX OOOCHOBAHHMH, 
pactpocTpaHATb CBOe pelleHHe Ha CAy¥aH HCTOPH3OHTAIbHOH HavabHOH 
CBOOORHOH NMOBeEpXHOCTH. 

EcaH CUHTaTb BO3MO2%KHbIM TWpeHeOperaTh eAMHHUeH MO CpaBHeHHIo 
c 10, TO ycnOBHeM, pH KOTOPOM MOXKHO MOb30BaThCA pemleHHem (12), 


Oy neT 
; igh 
Bae (14) 


CKOPOCTb BOJIHbI pH 3TOM OyeT 


2nnkH 
ony (15) 


O6o03HauHB JAMHY NOyYBOHEI Yepes3 } H MpHHAB BO BHHMaHHe, TO 


u3 (15) no1zyuum 


2nkRHT 
=) (16) 


a J\IAH MCKPeCMeCHTA BbIPAKeHHE eC 
IlpH sHayeHuH x =A leKpeMeHT paBeH e-* == 0,0432 16%. €. B pac- 
CTOAHHH WOMYBOMHEE OT Oepera aMINIMTY La KoNe6aHHH yMeHblulaeTCA 


nmpumepHo 0 4,3%. 
MakcuMaapnoe 3HayeHHe A nowy4yuM mpu n= 1: 


hraae = pe - (17) 


U. 
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CreoBaTebHO, Ha CpaBHHTebHO HEOObUIOM QA FOMOBEIX KOMeOa- 
HHH (a aa CYTOUHBIX emule MpHmMepHo B 19 pa3 MeHbIIeM) paccTOAHHHK 
Amax OT O€pera ABHKeCHHE NpaKTHYeCKH OyAeT yCTAHOBHBIIMMCA. 

PaccmMOTpeHHbIi 34ecb Ne€pHOAMYeCKH MEHAIOWIHACA CTAOHAM3HpOBaH- 
HbIi He yCTAHOBHBIIHHCA pe2KHM IpyHTOBbIX BO ABJAACTCA MpeTeJIbHbIM 
JIA HEYCTAHOBHBUICrOCA pexKHMa HavabHOrO MNepHOfa, CBA3aHHOTO C 
HallOJJH€HHEM BOAOXpaHH JHU. 


IHoctynua0 
47 X 1953 
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1954. Tom XCV, N 2 


ACTPOHOMHA 


Axkazemuk B. rl. ®ECEHKOB 


O BHA. UMOCTH TECHBIX 3BE3, HbIX JOPO)KEK, CBASAHHbIX 
C BOJIOKHAMH TA30BO-NbIJIEBbIX TYMAHHOCTEM 


Kak 6bilulo ye yKa3aHo paHee ('), B page Clyyaen Ha6sOMaIoTCA Tec- 
HbIe 3Be3Hble MOPOKKH, COCTOAMIHe H3 3Be3q MpHMepHO OMHAaKOBOH 
APKOCTH WH OAMHAKOBOTO IBeTa, TeECHO CBA3AHHbIe C BOJIOKHAaMM Ta3OBO-MbI- 
JIeBbIX TYMaHHOcTel. HanOoulee oTueTIHMBLIe BOPOKKH MOROGHOrO posa, 
BCTPeUaIOUIHecA, HaNPHMep, B BOJIOKHHCTOM Oe3bIMAHHOH TYMAHHOCTH B CO- 
sBe3quH JleO6eqA, He BbISbIBAIOT HHKaKWX COMHeHHH, TaK KaK .JlerKO pa3vin- 
WaloTCa Ha Ka2KJOM HeraTHBe, CHATOM C JOCTATOUHON BbIepxKKOH. OqHaKO B 
OOJIBUIHMHCTBe CJIyYaeB MOMOOHbIC OO6Pa30BaHHA HACTOJIbKO TeCHbI, YTO OOHA- 
Py2XXMBaloTcA Jaweko He Bcerga. IIpu HemocTaTOUHON BbIep2xKKe COCTAaBJIAIO- 
live HX 3Be3bl BOOOWe He BbIXOAAT, IPH CJIMIUKOM OOJbINION BbI-epKKe 
CJIMBalOTCA B OMHY CMVJIOWIHyIO NOocy UM elaloTCA He pa3JIH4HMbIMH OT 
OObINHOrO HeMpepbIBHOrO BOJIOKHa. OcTaHOBUMCA Oovlee MeTaJIbHO Ha CTerle- 
HH BUMMOCTH HeKOTOPBIX TeCHBIX 3Be3HbIX NOpoxwKek B TyMaHHOcTAx NGC 
6960 u 6992-5 B co3Be3quu Jle6ena. 

XapakTepHaa TecHad 3Be3qHaA MOPORKKa, COCTOMMAA U3 YeTHIPeX TeCHbIX 
OObeKTOB, 3aHHMaeT CaMYy!O CeBEPHYIO OKOHEYHOCTh U3BECTHOM BOJIOKHHCTOH 
TyMaHHocTu NGC 6960, pacnomoxeHHOH oKONO 3Be3qbI 52 B cosBe3qHH JIe- 
6ena. Muoto 6b1IH MpocmotpeHb! 28 HeraTHBOB STO OOlacTH HeOa U MO 
KaXKMOMY U3 HHX, He3ABHCHMO OT ePO Y4eTKOCTH HW KavecTBa M306paxKeHuh, 
fellasicd 3CKM3 MyTeM MpoeKWMH Ha 9KpaH CIeKTpoMpoekTopa Cc yBeM4ye- 
Hvem B 20 pas. BMecte c TeM Jlemalocb KpaTKOe ONMCaHHe CTelleHH BULU- 
MOCTH 9TOM HM HeKOTOPHIX APyrHX TeCHbIX 3Be3NHbIX WopoxeK. B o6ulem pe- 
3yJIbTaTbI IpOCMOTpa BCeX MMEIOUWIMXCA HeraTHBOB MOKHO CYMMHPOBaTb 


CJICXYIOWIHM OOpa3om. 


TecHaa 3Be3qHad WOpowkKa B CeBepHOH OKOHeYHOCTH TyMaHHOCTA NGC 6960 
Bee yerbipe 3Be3ibl pa3JM4MMbI MOTHOCTbIO H ACHO — 10 HeraTHBOB 
» » » pa3M4HMbI YaCTHYHO 9 » 
» » » HE pa3JMualoTCA 9 » 


Eca OTOOpaTb TOJIbKO Te HeraTHBbl, HA KOTOPbIX MOKHO IKOHCTATHPOBaTb 
MOJHOe WH OTYeTIIMBOeE pa3sfeeHve STON 3Be3HOH MOPOXKKH Ha OT/eJIbHbIe 
OObeKTHI, TO pacipemeseHHe UX MO pa3/IMYHbIM y¥acTKaM CleKTpa OKa3bI- 
BaeTca CJIeYIOUMM: B CBeTe KpacHow BomoposHoOH muHuu H. | neraTus, B 
KPaCHO-OpaHxKeBbIxX Jy4ax 2 HeraTHBa, B XKeJITOM yuacTKe ClleKkTpa 2 HeraTH- 
Ba, B tboTrorpacdbuyeckux Jy4ax 5 HeraTHBOB. 

Cuutad H3JIMIIHAM TIpMBemeHve 3eCb CeaHHbIX ONMCaHHH TO KaxKOMY 
HeraTMBy B OTMebHOCTH, OFPaHHYMMCA TOJIbKO BOCIIPOH3BeqeHHeM 3aPHCO- 
BOK, CleJlaHHbIX Ha BbIGop 10 24 HeraTHBaM, KOTOPbile aloT ACHOE IIped- 
cTaBmleHve O XapaKTepe saBjeHua (cM. prc. | a w 1 6 Ha BKJeliKe). B 3a- 


rOJIOBKe KayKOPO SCKH3Aa o603HaudeHEI: HOMep HeraTHBa Ilo HOMeHKJaTyDe 
2o0 


TopHow acTpodusnyeckom oOcepBaTOpHu, pox doTrommacTHHkH H COOTBeT- 
cTBYIOUaA O6acTb cmekTpa. Kpome Toro, MbI MOMbITaIHCb aTb TakxKe (po- 
Torpaduyeckylo pempoxyKuMio aToro OObeKTa (cM. puc. 2) MO HeraTHBaM: 
a—Ne 553 (B myyax xkKpacHoH pBofopogHok muHnu H.), 6—Ne 626 
(B KpacHo-opaHxKeBblx styuax), 6 — Ne 825 (B xenTEIX myyax), e— Ne 652 
(B o6muMx dotorpaduyeckux syuax). Kak BUAHO, 9Ta LOPOKKa MOXKeT ObITb 
pa3sHuuuMa BO BCex. yuacTKax cneKTpa. IlepBaa 3Be3qa B 9TOM MOpoxKKe 
HanOoJlee ApKa, Culefyloulad 3a Hell HECKOJIbKO ClaOee H 3aHHMaerT CJlenka 
60KOBOe MOMOXRKeHHe, MBE OCTAJIbHbIe elle cila6ee U OOJee HH MeHee CJIMTHI 
MexkKIy co6O0H. OTa MOpoxKKa CYKAT MOUTH TOUHBIM MpOMOJKeHHeM JO- 
BOJIbHO APKOTO BOJIOKHa CeBepHOH OKOHeYHOCTH TyMaHHocTH NGC 6960 w 
TaKHM OOpPa30M IleJIMKOM BXOAMT B ee CTPYKTYpHble AetTamu. He nowwexAT 
HHKaKOMY COMHeHHIO, YTO 9Ta TeCHad MOPOKKa BMOMHE peaJlbHa, XOTH ee 
TPYHO BOCHPOH3BeCcTH Ha OObINHOH penposxyKUUN. 

Yerxoctb otorpaduyeckohH pempOAyKUMUN YBeJIMUHBAeTCA, eCCJIM CJIOMKUTD- 
Ba HeraTHBa, MOJIYYeCHHbIX B pa3HOe BPeMA, HO NO BOSMOXHOCTH Ha OJIH- 
HaKOBOH 9MYyJIbcHH. B TaKOM caly4ae BCAKOrTO pofa clyyanHble edexkTbl, 
CclyuaHHoe aKKYMYJIHpOBaHHe (oTorpaduyeckHX 3epeH, OJDKHbI Oovlee HIM 
MeHee CKOMII€HCHPOBaTbCaA HM TepecTaTb ObITb BUMMbIMH. Bmecte c TeM 
peaJIbHO CYLLECTBYIOWMLMEe eTaM MOJKHbI OKA3aTbCA 3HAUHTeJIbHO Goslee MOL- 
YePKHYTHIMH, eCJIM Obl Wake OHM HaXOAMIMCb NOYTH Ha rpaHulle BUAHMOCTH. 
J\d MpocroTh!l MaHHNYyJAUMH MOXKHO MpeABapHTeJIbHO CelaTb yBeH4YeHHOe 
B 20 pas u3s06paxeHHe WaHHOW OO6JacTH OMHOTO HeraTHBa, CIPOeCKTHPOBaB. 
ero Ha J{HaMO3HTMBHY!IO IWwIaCTHHKY, OOpallleHHy!lo IMyJbcueH BBepx. Jipyrou 
aHaJIOPH4YHbIM HeraTHB, CHATHIN B Apyroe BpeMA HM pH Apyrax OOcTOATeb- 
CTBaX, IIpOeKTHpyeTCA TaKHM Ke OOpa3s0M Ha IT1WlaCTHHKy, TWOJIOKeHHYiO 
IMYyJIbCHeH BHH3. ITO MaeT BO3MO2XHOCTh CJIOXKUTb O6a MOJYYCHHbIX U30- 
OpaxeHHA Ha ABYX JMaMO3HTMBHbIX WiacCTHHKaX COW K CJIOIO HW NMOJYYHTb 
OMMH JMalo3suTHB ¢ yBelMueHveM B 20 pa3 npoTHB opurnHasa. Ilpocmatpn- 
Bad STOT LHalO3HTHB B JIyMy WIM Ha 9Kpane, MbI yOexKMaeMcsA, YTO yKa3aH- 
Had BbIMe TeCHad 3Be3qHaA MOpoOKKa MeMaeTcA BUMUMOM ele Gowlee AB- 
CTBCHHO, 4YTO HM ABJACTCA JONMOJIHHTCJIbHbIM JOKA3aTeJIbCTBOM ee HeECOMHEH- 
HOM peaJIbHOCTH. 

B To Ke BOJOKHUCTOH TYMaHHOCTH HeCKOJIbKO K IOry OT omMCaHHO 
TECHOH MOPOXKH PaCHOTOXKeHO MOBOJIbHO HHTeHCHBHOe BOJIOKHO, KOTOpPOe 
BbIXOQAT CIJIOWIHbIM JaxKe Mp CpaBHUTeJIbHO HeGOJIbINOH SKCMOSHIMH. ITO 
BOJIOKHO, OJHAKO, He ABJACTCA OMHOPOMHbIM M 3akIOUaeT B CeOe HECKOJIbKO 
KOHJeCHCalMi 3Be3qo0Opa3Horo xXapakTepa HJM, ObITb MOXKeT, MeHCTBUTEIb- 
HbIX 3Be3q. C HallHM TeJIeCKOMOM 9TA OCOGEHHOCTh MOXKeT ObITb OOHAPyxe- 
Ha TOJIbKO IIpH CaMbIX MaJIbIX BbIZep2KKaX BCerO TOJbKO B 2—3 MMH., peaKo 
IPH BbIgqepxKKe B 10 Muu. Ha Heratupe Ne 626 (6e3 dumbTpa) 3Be3nbI B 
9TOH JOPO%KKe HE BMOUHE PaseJIAIOTCA, HO 3AMETHbI HECOMHEHHO; Ha He- 
raTuBe Ne 659a c akcnosumMei 3 MuH. 30 CeK. 3aMeTHa JIMUIb HeEOAHOpOL- 
HOCTb 9TOFO BOJIOKHAa C OTEJIbHbIMU KOHAeHCaMHMAMM, MOUTH CJIMBaIOWMMUCH 
Mexy coOoh (Ha TOM %e HeraTHBe MOBOJIbHO ACHO BHIHbI 3Be3MbI, BKJIIO- 
YeHHbIe H B Apyrue KOPOTKHe HHTeCHCHBHbIe BOJIOKHa TOM Ke TYMAHHOCTH). 
Jlasee TO %e HHTCHCHBHOe BOJIOKHO JOBOJIbHO YBepeHHO pa3yelneTca Ha 
HeraTuBe Ne 656, HO Ha BCeX OCTAJIbHbIX OHO TpekcCTaBaeTca BMOMHE 
CIAOWHbIM. He moqexKHT COMHEHHIO, TO 3TO BOJIOKHO HMeeT BECbMa He- 
OMHOPOHYyIO CTpyKTyYpy M BKNOUaeT HECKOJbKO ‘KOHAeHCalMh, mMpemctaB- 
JIAIOLUHX, ObITb MOKET, MOMJIMHHbIe 3Be3/bI. 

B pa3sMY¥HbIX BOJIOKHHCTHIX TYMA@HHOCTAX, OTHOCAULMXCA K 98TOH OOma- 
cTH co3Be3qnA Jle6e A, MOHKHO YKasaTb Cle HECKOJbKO APyruX TeCHBIX 
3BE3HbIX JOpOxXeK. OctaHOBuMCA Ha KpaTKOM OMHCaHHM elle ABYX H3 
HHX, KOTOPbIe HaXOMATCH B CaMOH IOKHOK uacTH «JleTAMeH» TYMAHHOCTH 
NGC 6992-5. [leppoe u3 HUX MpeAcTaBAAeT KOPOTKOe UH CpaBHUTeJIbHO 
UIMpOKOe€ BOJIOKHO, BHYTPH KOTOPOrO HaXOMNTCA TeCHad WenouKa HS 
HECKOJbKHX 3Be32, PaCNPeMeeHHBIX HECKOJbKO HempaBusbHo (205 16™1, 
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Puc. 2 


5, No 2, Pecenkor 


30° 40’, 1950 r.). Bropas, pacnonoxennan B HENocpeAcTBeHHOM GuH30cTH 
OT M€PBOH, HO HECKOJIbKO 1O2#KHee, HMCCT BHA TOHKOLi HHTH, Ha KOTOPOH, 
NOQOOHO MeJIKHM YeTKaM, HaHH3saHo 6—7 3Be3, HaXOMAMIMXCA NOUTH Ha 
NpeMele BHAUMOCTH, 3a HCKJIOUCHHEM JBYX KpaliHHx 3Be3Q HeECKOMbKO: 
Oonee spKux (202 16™,0, 30° 25’, 1950 r.). O6a o6neKtTa cocTaBasioT 
cBoero pola MeTs0 B 1OKHOK actu «JleTameli» TyMaHHOcTH. 

Muoto THaTebHO mpocmoTpeno 26 HeraTHBOB, OTHOCALIMXCA K 9TOli 
oOnactu. Jaa ocTwxKeHHA OOUbUIeH LOKYMeHTAIbHOCTH H OObEKTHBHOCTH 
IPH 9TOM NPOCMOTPe KAKABIH pas MeNanHCb 3apHCOBKH Ha CHEKTpoNpoek- 
Tope c yBesHyeHHeM B 20 pa3 MH MPHTOM NOBTOPHEIM OOpa3soM B_ culyyae 
OUeCHb CIAOLIX OOBEKTOB. 

B cayyae Ooee ACHEIX M300paxKeHHf MO2XKHO 3aMeTHTb B TepBOM 
oObekTe NO Kpalineli mepe eTEIpPe 3Be3 ZH, oOpa3sylollve HECKOJbKO. 
H30rHYTYIO MOPOXKKy, Copnasaiouly1o Cc BOWOKHOM. Ha sBropoli opoxKe 
HaCUHTHIBaeTCA MPH OWarONPHATHHIX YCJOBHAX JO CeEMH 3Be3,000pasHEIx 
oObekTos. He Bxoqa B ONHCaHHe KaxkKOrO HeraTuBa, NpocyMMupyeM 
YCJOBHA BHAHMOCTH 3THX OOBEKTOB. 


TyMMaHHOocTb NGC 6995 Ilepppit o6bext Bropok o6beKT 
PasmmualoTcd NOMHOCTHIO MH CHO 16 HeraTHBOB 10 HeraTHBoB 
» YaCTHYHO sy) » 10 » 

Pa3iM4aeMOCTb OTCYTCTBYeT 5) » 6 » 


Te HeraTHBbI, Ha KOTOPHIX O6€ 3Be3QHBIE JOPOKKH pa3MYAaIOTCA Cc 
NOMHOH OTYETIHBOCTHIO, PaCNpe MeAIOTCA NO PasHYHbIM yYacTKaM CNeKTpa 
Ce LYIOWLUM OOpa3som. 


B amyyax Kpacno-opanmxespii )Keartpii Bes duap- 


1 be (usbTp usbTp Tpa 
TlepsBpiH 06beKT 5 3 7 4 
Bropok  » 4 2 4 3 


IIpuunHaMu OTCYTCTBHA Ppa3JIMYHMOCTH Ha HEKOTOPHIX HeraTHBax MOTYT 
ObITh HEMOCTATOUHAA BbILepxXKa (AA BTOporo OO+beKTA), CHINKOM OOVIb- 
wad BbIqepxKKa (mpeumMyilecTBeHHO B wyyax Hq aaa nepBoro o6neKTA), 
HeEMOCTaTOUHO xOpomee BeMeHHEe H T. I. 

HuTepecHO OTMETHTb, UYTO YKa3aHHbIe TeCHBI€C 3Be3THBIC MOPOXKH 
MOXKHO MpOCJeAHTb HE TOJbKO Ha HeraTHBaX, CHATHIX BO BCCX Yy4acTKax 
CHeKTpa, Ha KOTOPHIX BOJIOKH4 TYM@HHOCTH IIPOABJAIOTCA C PasHOH crTe- 
T€HbIO OTYETMBOCTH, HO TaKxKe HU Ha HeraTHBax NeNe 773 u 824 H30xpom 
C XKeJITbIM (HIbTPOM C 93KCHO3HUMAMH 34 MHH. HM 2 YaCa, Ha KOTOPbIX 
BOJOKHA COBEPINe€HHO HCYe3aIOT. ITO TOBOPHT O TOM, YTO TeCHHIe 3Be3J- 
HbIe LOPOXKH MpemcTaBsAioT coOoH He MpocTo rasoBble KOHMeHCayHH, 
HO HaCTOAM[Me MOJHOCTbIO CCPOPMHPOBAaHHbIe 3Be3Lbl. 


Vuctutyt actpopu3ukn Tocrynuao 
AkanemMuu HayK Ka3.CCP 26 XI 1953 


UWHTHPOBAHHAS JINTEPATYPA 


1B,.T. becenkos, J. A. Pox kospcekud, Actp. xypH., 29, Ne 4 (1952); 30, 
Ne 4 (1953). 
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Aoxnage Akagemun Hayx CCCP 
1954. Tom XCV, Ne 2 


P®H3HKA 


M. KOHCTAHTHHOBA-WJIESHHTEP, E. fr. BACHJIBEBA u 3. H. PENYXOBA 


KPHCTAJJIO®OCSOP MATHUH-JIUTHM BOJIb®PAMAT 
C AKTHBATOPOM MAPIAHILEM 


(ITpedcraeaeno akademuxom A. H. Tepexrunoim 29 XII 1958) 


Mochopy! BobdpamaTe oGMawaior Gouplllow cBeroormayeli MU HaXxoMAT 
MHOrooOpasHble MpHMeHeHHA Kak (hOTO-, KaTOMO- HM peHTreHOsIOMHHOdOpH. 
OH MpescTaBAIoT UHTepec HM B TeEOpeTHYCCKOM OTHOLICHHH: BOmb(~paMaTHl 
HM MOJIMO{aTbI HEpeAKO BbILeJIAIOT B OTACJIbHBIM Kacc JNOMHHOMopos, xa- 
PaKTepHOH OCOOeHHOCTHIO KOTOPHIX CUHTAIOT CHOCOOHOCTh CBETHTbCA B YMCTOM 
COCTOAHHM B OTCYTCTBHe aKTHBUPYIOWMx Mpumecelt ('). 

CnekTp H3JIyaeHHA BObdpaMaTOB MpekcTaBeH IWMPOKHMM To/JOcaMy, 
SaXBaTHIBalOLUHMH MOUTH BCIO BUAMMy!0 OO/acTb; B 34BUCHMOCTH OT KaTHOHA, 
BXOMAMLeroO B COCTaB BOJIb(paMata, MOMOCbI HECKOJIbKO CMeLIeHbl B CTOPOHY 
KOPOTKHX HJM JJIMHHbIX BOJIH. COOTBETCTBCEHHO H3MCHHeTCH MW UBeT JIOMHHEe- 
CIICHIHH, HalpHMep, BOJIbPpaMaT KaJIbUMA JIIOMHHECIUpyeT TOJyObIM CBETOM, 
a BOJIb*pamMaT MarHua 3eeHOBaTO-6eulecbim. B 1951 r. ony61uKoBaH MaTeHT 
Ha HOBBIM JIKOMMHOdOp — MarHHii-JIMTHH BOJIb*paMaT, BO3SOYXKTaeMbIM IVIMH- 
HOBOJIHOBBIM YyJIbTpaq:PuOJIeETOBLIM CPeTOM 


(360 Mp) wm OOaqalouIMi JIOMMHeECIeHI eH ey “™ 

KpacHoro upeta (?). Ps a 
MoxHo O6bUuIO MYMaTb, UTO BBeeHHe B 

BOJIb(ppPaMaT MOMOJIHUTebHOrO KaTHOHAa JIM- 80 


[THA HACTOJIbKO U3MeHAeT 9HEpreTHyecKHe 
yPOBHH BOJIbdpaMata, TO CBeueHHe ero CTa- 
HOBUTCA KpacHbIM. II poBeeHHbIM UccueqoO- 
BaHHeM [0Ka3aHa HelpaBHJIbHOCTb TakOro 


IpeMMOJIOHKeHUA; KpacHoe CBeYecHve JIIOMH- n 

Jodopa OKa3salocb MpWHaVIexKauIMM aKTH- 

moby MapraHny. o7 W° 0° 0° 0° 10 ocr 
OG6HapyxKeHO, ITO y JIOMHHOMOPOS, CHH- 

reSHPOBaHHbIX M3 MpenmapaToB, NO JBeprHy- Puc. 4. 1 —axtusatop MnSO,; 

'bIX CII€MMaJIbHOH OYMCTKe, KpacHaad JIOMH- 2— axtTusatop MnCl, 


{ECIICHUMA MOABJIAeCTCA TOJIbKO MocJIe BHECE- 
IHG B WMXTY aKTHBaTOpa MapraHila, ONTHMaJIbHaH KOHIeHTpallMA aKTHBa- 
ropa HaliqeHa paBHol 5,23- 10° r/r muxTbl, CCIM MapraHell BBOMNTb B BUC 
“yib(ata; B Clydae XOpuAa OHA HECKOJIbKO 6ompure. M3 puc. | BUAHO, Kak 
1C3KO HU3MeCHACTCA HHTCHCHBHOCTb H3JIyYeHHA pH Nepexoyle K KONILCHTpa- 
IMAM, OTJIMUHBIM OT ONTHMAJIbHOH. 

Jliomunocbop nosyuaerca CoBMecTHOH mpokaJKoH BOJb(paMoBoro aH- 
wapuna (1,16 r) uw KapOonaToB Marna (0,25 r) u aurua (0,0 r). B orgedab- 
IOM OIIbITe ObINO OMpemeeHO comepmHaHwe OKHCH MarHHsA B MpelapaTe OCHOB- 
oro KapOoHaTa HM OTCIOfa NORCYHTaHO, TO MOJIAPHOe OTHOLTeHHe 
WO3: MgO: Li,O B doctbope paruo 1: 0,04: 1,35. Temmeparypa Mpokasiku 


750°, MpOMOMKUTeMbHOCTh 20 MUH. 
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} AH, 7. 95, Ne 2 


TlomumMo spKoro KpacHoro cBeveHus, y JOMMHOopa OOHapy2KuBaeTCAa 
cna6aa dulyopecuenuna romyOoro UBeTa, ecIM ero BO3sOy2KAaTb He OMKHUM 
YIbTpaHOJIeTOBLIM CBETOM, @ KOPOTKOBOJHOBBIM (254 mp). PaccmotpeHue 
JHOMHHOOpa B MMKPOCKON MpH MOceMOBAaTeIbHOM H OMHOBPCMCHHOM BO3- 
OyXKeHHH yJIbTpa*HOJeTOBbIM, CBETOM Pa3HbIX JVIHH BOJIH He MO3BOJIMJIO 
BbIABHTb €fO HCOJHOPOAHOCTb: BCe KPHCTAaWIMKH Ka3aJIMCb CBeTAUIMMMCA 
OJHHAKOBO. 

Jia BbISCHeHHA CHeKTpa BO36y2xXMeHHA WOMMHOdopa Ha Hero Mpu Mo- 
MOI CBeTOCHJIbHOrO KBapweBOrO MOHOXpoMaTa c BbIHYTOM Ha BbIxOde 
UlebIO MpOeKTHpOBasM cneKTp pTyTHOH samnpr IIPK. @ochop cBeruuica 
TOJIbKO KpaCHbIM CBe€TOM TaM, rye Ha Hero NaasIM PTyTHble JIMHHM 436, 405, 
366, 334 Mp, H CHHUM TOA pesoHaHCHOH WM ABYMA COCeAHUMH JIMHHAMH; JIM- 
HHH pTYTH B MHTepBade AHH BoH 313—280 mp Bos6yxKadM HM KpacHoe H 
cHHee CBeyeHHe. 

Ilyrem cpaBHeHua soMMHOdopoB c pasHOH KOHUeHTpalMeH MapraHila 
yCTaHOBJIeHa 3aBHCHMOCTb COOTHOWeHHA KpacHOro HM CHHero CBeyeHHA OT 
cojep2KaHUA MapraHila: € POCTOM KOHUeHTpalluu MapraHla MHTCHCHBHOCTb 
KpacHoro CBeYeHHA BO3pacTala, a rouwyOoro CHM KaJacb. 

Ha puc. 2 npuBesenbl peHTreHorpaMMbI OOpa3lloB JOMHHOMOpa, CHATHIC 
p Vuctutyte Kpucrammorpaduu AH CCCP. PentrenorpamMMbl! aioT cTDyKTY- 
Pbl HOpMasbHoro soMMHOdopa (A-1); o6pasua, NpuroToBeHHOro Cc H3ObIT- 
KOM IIpOTHB HOpMbI OKOIO 7% kap6oHaTa suTua (A-2), u MpHroToBseHHOrO 
IIPHMepHO C TaKHM 2%Ke H3ObITKOM KapOoHaTa MarHua (A-3). 

PentreHorpamMMa oOpa3ia A-3 pe3ko OTJIMUHa OT MepBbIX AByx. Pasmuua- 
1OTCA OOPasibl H MO APyrHM cBolicTBaM: JOMMHecleHuMA y A-3 MHOroO cJa- 
Gee, uem y A-1 uw A-2; now MIOMHHeECIEHTHBIM MHKPOCKOMOM OOHapyKuBaeTcA 
HEOJHOPOAHOCTb JOMHHOdOopa. MoxHo AyMaTb, YTO H3ObITOK OKHCH MarHHa 
UpenATCTBOBaJ! OOpas0BaHHIO KPUCTaJTMYeCKOM pellleTKH MIOMMHOCOpa. 

CmrekTp JIOMHHeECLeEHUMM KpacHoro Beta Obl ciboTorpapupoBan U Mpo- 
cboToMetpHpoBaH. OH TpexcTaBsieH OHO y3KoH Momocoli c¢ MaKCHMyMOM 
oxoso 6680 A; B Tol xe O6aCTH JJIMH BOJH JIOMMHeCIMpyeT pA Apyrux 
aKTHBUPOBaHHbIX MapraHlleM JIOMHHO(OpOB Ha OCHOBe KHCJOpOsACcOMepxKa- 
WMX KPMCTaIMYeCKUX CTPyKTyp, HalmpHMep repManaT MarHusa (%), apceHaT 
MarHua (4) * u cbociaT KadbluA c CeHCHOMMM3aTOpOM WepHem (°); OMHAKC 
B TOCJIeqHEM Cuy4ae Noloca H3JyYeHHA WMpoKaKA, MOJyWIMpHHa ee OKOIO 
100 mv, a y repMaHaTa M apceHaTa, HECMOTPA Ha y3OCTb CNeKTpaJIbHbIX T0- 
IOC, B HHX OOHAPy2KeHO HeECKOJIbKO MAKCHMYMOB. 


Ta6auna 1 
JliomuHoop 
CroicTBo JIMTMU-MarnHi BOJbdpamMart 
BON bpamat, BOAb(PppaMarT MarHHa, 
aKTHUBHPOB. MarHugd aKTHBUPOB. 
MapraHileM caMapuvem 
JIIUTeCMbHOCTh BO3- 

OyKMCHHOTO CO- 

CTOAHUA, CeK. 4-10-4 Dems 6,5-10-5 
IlocuecBeyenne Het Her Hert 
CpeToBaa cyMMa He oOnapyxena| He sana- He 3ama- 

caeTca caeTca 
Xapaxtep cpeyenua| Okcnonenyn- | Ikcnonenyn-| Ikcnonenwu- 
aJIbHbIHi aJIbHbIM aJIbHbIIt 


Y omucpiBaemoro JIOMMHOopa OTCyTCTByeT MocdecBeyenne npu BOSOY2K- 
NeHHH KaK Mp KOMHaTHOM TemMepatype, Tak M pM TemMepatype xuUTKOrO 
Bo3fyxa; He OOHapy2KecHO HM 3anacaHuA cBeToBOH cymMbl. Ha OcIMJIIorpa- 


* CoctaB KpHuCTaMMYeCcKUX CTPYKTYp TepMaHaTHOrO 
é j HM apceHaTHoro JOMMHOdOopoB 
oTBeuaeT cbopmMytam 4MgO-GeO, u 10MgO-As Os, T. €., KaK MH B OMMCLIBACMOM BOMb- 
(PpaMaTHOM JIOMHHOGoOpe, COOTHOMIeEHHE OKUCJIOB HHOe, YeM Y COOTBETCTBYIONUX coneli. 
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K cmambe M. Koncmanmunosoii-l1aesuneep, 
E. l. Bacuavecott u 3. H. Penyxosoii, cmp. 241 


Prec. 2 


K cmambe JI. H. Tamapunosott u 3. I. Munckep, cmp. 265 


Puc. 1. CepuHa aaektponorpaMM, TloJlydeHHad OT I-CHKH 
CYPbMbl B Upouecce ee Nepexoja U3 amopnoro CocToA 
HHA B KPHCTAWINYeCKOe 


SIAH, T. 95, Ne 2 


(uyeckoM (poctbopockone c SKCMOHeHIMaMbHOli pasBepTKoli Tomcroro u Deo- 
@HJIOBa M3MepeHa JIHTCIbHOCTh BOSOyKMEHHOTO cocTOAHUA JIOMMHOdopa 
Mp ero BOsOy2KMeHHH pTyTHOH wJHHHeli 366 My. Ona ualinena paBuoili 
4,1-10% cex. Ha Tom xe npuGope ycTaHoBeHO, ¥TO xXapakTep 3aTyxanua, 
NOBHAHMOMY, SKCNOHEHIUMaJIbHbIi *. 

TakuM oOpa3soM, MoO cnekTpy (blyopecteHumu omucEIBaeMbIii sOMHHO- 
(bop MoxeT ObITb XapakTepH30BaH KaK THMMYHbI MapranwoBnlli Kpucravio- 
thocop; Mo ApyruM cBolicTBaM OH BeCbMa OJIM30K K OObIYHEIM BOJIb()paMar- 
HbIM JIOMMHOMOpaM, Kak 9TO BUAHO H3 MpMBOAMMOrO B Tabu. | conocTaBue- 
HHA CBOHCTB. 

J{IMTeIbHOCTh BO3OyAXTCHHOrO COCTOAHMA apceHaTa MarHus, aKTHBUpO- 
BaHHOrO MapraHlfeM, Haliqena paBHolt 2,6:10% cek., a croporepmManata 
ml 10 eex. 

Ha alll B3riad, 30ecb elle pa3 OTYCTIMBO NOATBEPKLaercs, YTO KaK Tb 
KpHcTasmopochop MpexcTaBsinAeT cBoeo6pasHy!lO HHAMBUAyasbHy!IO CHcTeMy 
MH €FO JIOMMHECIICHTHbI€ CBOHCTBA H@JIb3A PaCCMATPHBaTb HHaye, Kak IIpH- 
HajJlexKalJHMH CHCTeMe B IeJIOM. 

ABTOPbI MIpHHOCAT HCKpeHH!010 GularofapHOcTb slaGopaTopuM KpucTasuo- 
rpaduu H. B. Benoa 3a apy Keckylo HayyHy10 Nomoupb uv M. JI. Tananuny 
u M. H. Anennesy 3a coBeTbl 4 3a MpeqOcTaBMeHHe BOSMOXKHOCTH MpPOBOAUTb 
W3MepeHHA Ha HX yCTaHOBKax. 


PusvyeckuhH MHCTUHTYT uM. Il. H. JleGenesa Iloctynua0 
AkajleMuu HayK CCCP 7 XI 1953 


UMTHPOBAHHASA JIMTEPATYPA 


1B. J. Jiepmun, PoTOMOMMHeECHeHIMA HHAKMX HM TBepyAbIX BenecTB, M.— JI., 
Peleech 24.) sie Guem.. Absit, sA5, NO. 16) 97686) (195t)) 2 Sa (Hs Patten: 
F. E. Williams, JOSA, 39, No. 8, 702 (1949). 4T. C. HoOpoawo6ckaa, JAH, 
85, Ne 3, 537 (1952); J. L. Ouweltjes, W. Elenbaas, K. R. Labberté, Philip. 
Mech. Rev., 13, 109 (1951). = H. C. Froelich, J. M. Margolis, J. Electro- 
chem. Soc., 98, No. 10, 400 (4951). 


* Viamepenua na mpu6ope Toctoro u PeoputoBa MpOBOAHINCh B OCHOBHOM Croit-Croi- 
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Fornxagn Axapemun Hayx CCCP 
1954. Tom XCV, NM 2 


PHSHKA 


B. B. CYXAHOBCKHHK 


TEOPMA MHOTOCJIOMHbIX JM3JEKTPHYECKHX MOKPbITHH 
(IIpedcmasrzeno akademuxom A. B. Wy6nuxosum 30 XI 1953) 


Bpemeune. Hecmorpa na 3Ha4uHTeAbHBIe ycnexH 9KCHepHMeHTaJb- 
HOH TCXHHKH OMNTHKH MHOFOCJOHMHbIX NOKPBITHH, pasBHTHe 3TOM BaxKHO 
OTpacdH PH3HYeCKOH ONTHKH BO CHxX Nop TOPMOSHTCA OTCYTCTBHEM TeO- 
pHH WM aHaHTHYeCKHX MeCTOOB pacueTa MHOTOCJOHMHBIX CHCTeM. 

Heab3a CuHTaTb pelieHveM Bompoca MeTOA pacueTa MHOFOCJOMHbIX 
CHCTeM, NpewmaraemMpt 2KakKHHO Hu Jtwdopom (3), paccmarpHBawmnit 
k-CNOWHOe NOKPbITHe KaK COBOKYyNHOCTb & staioHoB Padpu —Ilepo. IMpn- 
O1HKeHHEIC MeTOLE! TypHepa (7) wu ITloapctepa (*) nenpumMeHumpl B OO- 
NacTH OObWIHX OTpaxeHHH. B padotax Ilomaka (4) un Dpay ) pasBHBa- 
IOTCA aHaHTHYeCKHe MeTOZHI pacueta. IlocneqHuh u3 aBTOopoB* HaHOomee 
61H30K K pelleHHI0 IpOOJeMbI pac- 
yeTa MHOTOCJOHMHBIX JBYXKOMIO- 
HeHTHBIX JH9JICKTPHYCCKHX NOKPbI- 
THM, HO OWHOKH BHINMCAeHHH NpH- 
BOAT CrO K KOJHYCCTBEHHO HeBep- 
HOMY pe3yJbTaTy, pacXoAMlemMyca 
C ONbITOM. 

M3 naraemad HHKe TEOPHA MHOFO- GG, 8, A, Gry Op Arey Gos Fem Former 
CMOHHBIX MNOKPbITHH CBOOOZHa OT Die 4 
YNOMAHYTHIX OUIMOOK, a Tak2xKe OT 
HasaraeMblxX Ppay ycOBHH Ha N0- 

PAHMOK HaHeC€HHA AMIIEKTPHYeCKUX CMOCB HM BEAMYMHE! KOIMUIMeHTOB 
TIpeJOMJCHHA. : 

O6mee MaTpHuUHOe ypaBHeHHe MHOTOCKAOKHOTO QH- 
3NeKTpHueckoro NOKpHTHA. IlycTb Ha CHCTeMy TOHKMX Tpospay- 
HbIX H3OTPONHBIX CJOCB AH3ICKTPHYeCKHX BewsectB (cM. puc. 1) c noKa- 
3ATCJIAMH IIPCAOMJCHHA My, Mo, ..- 4 Mroi, Nr, Mrti, --+ » Nomti, Pacnono- 
WeHHEIX TepNeHAMKYAAPHO OCH xX, H3 CpeAbl C NOKasaTeJeM Mp B Ha- 
WpaBeHHH xX MafaeT NOCKaH 9JICKTPOMATHHTHAA BOA; TOTZa yCoBue 
HCMPEPHIBHOCTH TAaHTCHI[HaIbHBIX COCTaBJAIOMMX BeKTOpoB E u H ua 
MOBEPpXHOCTH Q;-y Maer: 


: lites pe Ws : Tt il ‘ 
A,e—i#r—-1 wero eet A,—1e7 i%r— Z On f B,_,e!%r-1 
me | (1) 
Bee Se A eniag + ae Brae ri 
r—1 = = = eae OPI oe 
r 2n, ‘i on, ; 


rne A,e~*'-1 — amnanty quit KoshdpunnenT nupomenmeli uepes noBepx- 
HOCTbh Q;_4 BOJHBI B cpeme Cc noKagaTeJeM N, y STOH NOBepXHOCTH HU 
B,e*'-4 — cootBercTBylomul KoS@puUMeHT BAA OTPaxKeHHOH BOJHBI y TOM 
*wKe MOB PXHOCTH B cpese C NOKasaTeJeM Ny. 
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Cootuomenua (1) Mox#xHO 3aNHCaTb B MaTPpHYHOM BHC: | 
i (d) . 
” —— D,-1 r—1) (2) 


@) A rede eo A ease 
3mecb 0;* = ( : i r= = 16 ) 
Dee os joey pai 


TIpHuumaa Bo BHuMaHHe (2), MOMKeM HaNHCaTb MIA BONHbI, MpOmey- 
we cpeay c MoOKa3aTeJeM N,;: 


d d 
ms ) a M,D,~41 an (3) 
ewikrdr = 0 on 
rae M,= i gittyd, J kp = rar \, — QJIHHa BOJHBI B Cpeze C NOKa- 


3aTeeM 1,3; dy —TOJIMMMHa WICHKH C A=A,. 
Pacupoctpauas (3) uw (2) Ha Bce CMOM CHCTeMbI, NOJyYHM: 


Deets = Dom+t Mom+1 DemMem ... DMD, oy (4) 


Sro HaHOomee OO1ee MATpHYHOe ypaBHeHHe AHIMCKTpHYeCKOrO NOKPBITHA 
u3 (2m-+ 1) canoes. 

MatTpuuma, XapakTepu3ylomad MHOTOCAOHHOe ABYXKOM- 
NOHCHTHOe AHIACKTPHYeECKOe NOKpHTHe. HanoxumM ycroBue 
BY XKOMIIOHCHTHOCTH MOKPBITHA: 


Nomi = Nem = +++ = My; Nam = Ngm—g = - + - = Ng, 
dom41 = dam = --- = Ay Aim = dom—2 =... =a; 


Tora Halizem us (4): 
(i a 
ba = Damig L>Mi Dye (5) 


roe L=M,D.M,D,— Matpuya, XxapakTepH3yroljai 2ByXKOMMOHEHT- 
ha he 
fey Lao)” ‘ 

Bpenem oOo3Hauenua Jy, = 2,4, —tay, UW Lye = 22 + iay.. Moxuo noKka- 
3aTb, UTO 


Hoe MoKpbiTHe, paBHaan L = i‘ npwyem J, =o UW Ly = Ly. 


2 2 2 
ae Berta ee dee - mtn 
1 = cosacos B — tn, Sin 4 sin B54, = SinacosB + aad 8 cos a; 
a Te. 
2 2 
zZ eee sin a sin 8; = ta 8 
12 ae Sine aa tan, Sin cosa, (6) 


rre ~4= kid, 3t 6 = Itoh. 
Ea — 
Tak kak detL = zi, + u2, — z2,— u2,, To u3 (6) caenyeT, 4TO 


deri 1. (7) 


PopMyaAa AAA MHTCHCHBHOCTH. Ecam a=8B=d, uTO aBaneTca 
ONTHYeECKH HavOOWee BHITOAHEIM YCIOBHEM MOKpbITHA, TO LA MHTeHCHB- 
HoOcTH J; Mpouleqmero yepes MHOrocmOlHOe MHIIeKTPpH4ecKoe 3epKasoO 
cBeTa 43 (5) 1p ycloBHH, uTO /) —MHTeCHCHBHOCTb cBeTa, Mamaiomero Ha 
MOBEPXHOCTb Qo, NOVY: 


jes f (8) 
% C*[(@z — a) sin’s + aj] + S’g, + CSg,” 
ry7e 
One 1 2 D} 9 aD 4 azby 2,2 
era (a3 — af) B3 cos* 8 + — Se + 2aa3b1b, + aio3|; 


2 


he ‘ 2 2 TAR 
Lo = eae [(@2 — a) bg| sin 23| -+ 2a,agb, | tg d |]; 
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2 
n+, nny, + ny nn, —n® 


Ci = > = —___1 
1 on) ea PO ae CATE, totes. Mia 
(eee eu tae Pa Rad alt ae Nee 
2V nn.’ a 2V nyng : He nd, 
mpuyem 
pH 123, \< 1 C=(—1)"cosme, S=(— 1)" isin moe, 
AS 2 
rhe o=argtg aE RT 
il 


mpu |2,,|>1 C=(—1)"chm®, S=(—1)""sh mo, 
V2—1 

11 f 

OOcyxMeuNe NOAyueHHOH hopmMyan. 3aBucumocts R ord, 
cietyromasa H3 (8), rpabuyecknH M300paxena na pune. 2. Kpusue J, 2 un 3 
QaiotT R= R(6), coorBercTBenHoO, Baa 38-, 5- w 7-cnofHoro NOKpHITHA Cc 
els ny 2,3; Ny = l.30 unl; Jlerko BULeTb, YTO dPyHKuyHa RP (6) 
nepHowvyuHa MO 6 Cc TepHozoM x. Kao anti TakOH NepHOX Mbl Ha3sbiBaem 
OTHOH HHTepde peHUHOH- 
HOH cepHeh. OOmee uH- 
CO M&aKCHMYyMOB OJ,HOH 
HHTepepeHUHOHHOL ce- 
puHu Bcerfa paBHO 4NCAy 
COe€B NOKPpbITHA. 

Ecau cieKTp omTpa- 
XKeCHHA XAPAKTePH30BaTb 
nomymupHHon AA wWeH- 
TpalbHOrO MaKCHMyMa 
Ha JMIHHE BOJIHBI hy, TO, 
ucxona u3 (8), MO#xKHO 0 
MlOKa3aTb, TO 


rye © = arg th 


SSSSeee S80 Gee 
aaa ele dy 


— 


3 a) Up Mb 120 0 60 180° 


An = f2e, Puc. 2 


roe f=f (mM, M1, M2, N, m)—HeKOTOpaA (yHKUMA OT NOKasaTeneH mpe- 
JOMACHHA HM 4HCa WieHOK, a S=1, 3, 5, ... xapaKTepH3yeT KpaTHOCTb 
NOKPbITHA WH paBHO S = 4nd /)o. 

Orcioma caemyeT, 4TO AMINeCKTpHYeCKHe 3epKalla THNa MOKpbITHH 
stanoHa Pabpu—Ilepo O#KHbI HMCTb HAMMCHbINYIO KpaTHOCTb H, Ha- 
O6OpoT, KOMOHHHPOBaHHble MOKPBITHA MHOFOCJOHMHEIX CHAbTPOB — onTH- 
MaJIbHO OOJbIIYIO KpaTHOCTh. 

®opmyaa (8) cnpaBeqiuBa AIA MOO0rO NOpAAKa HaHeCeHHA MBOMHDbIX 
cnoes. Taba. 1 maet 3aBucuMocTb R&R B Ile@HTpaIbHOM MAKCHMymMe OT 4uCVa 
N maeHOK NOKpbITHS. 


Ta6auna 1 


ByAeeee hoy ats IR OG TAY 


N 
ple ae ie 
Wipe 72 dere — 39; Ng=2.,3; ie) 0,30 | 0,70 | 0,88 | 0,95 
Tipu no=1; ny=2,3 peels By jal) 0,68 | 0,86 | 0,95 | 0,99 


BrlOop MOpsxaKa HaHeCeHHA CIOCB My >My, CTaHOBHTCH OYeBHAHDIM, 
€CIM BCIMOMHHTb, 4YTO C YBeAHYCHHeEM HCA CAOCB NOKPbITHA, pacTeT 
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UHCAU MeCTHEIX PAYKTYyAUM MWIOTHOCTH, Kax Mad H3 KOTOPIX eHcCTByeT 
Kak pacCeHBaloulHh WeHTp. 

IKCHUepHMeHTAIbHAA NpOBepKa Teopuu. B taba. 2 cono- 
CTABICHbI pe3yAbTaTbI TeOpeTHYeCKOrO pacueTa MaKCHMaJbHOrO Kospdu- 
weuta oTpaKeHuA Ryawc HAA 3-, 5- 
7-CJIOHHBIX NOKPbITHH, B TOM 4uCJIe H 
pesyIbTaTHl Ppay, C sKCIepHMeHTAaIb- 
HBIMH pe@3yJIbTaTaMH, NOJyYeHHbIMH 


Ta6Oauna 2 


Makc 


N Ny<Ne ny >Ne Tybalt WE IS NOK PpbITHH, IpH y< Ny 
hi we TeopeTHyuec- 

Be a leeney lie eeahtecnaa eet Ny >My. Cosnamenue p 
ray, KHX WH 9KCHECPHMCHTAIbHbIX MaAHHbIX, 


IIpHBCCHHBIX B Tadd. 2 (Kpome pe- 
0,30 | 0,29 | 0,10 | 0,68 | 0,68 3yAbTaTOB Dpay), BUOMHE yOBJeTBO- 
0,69 | 0,50 | 0,86] 0,85 — purenpHoe. 
DeBoer one)” 120599 Al), ae Ha puc. 3 npupewena TeopeTuyec- 
Kaa KpHBad R= R(A) gan 7-cao0HO- 
TO NOKPHITHA.c My=—1; n, = 2,3; n=1,5; n,=— 1,385 npn nd, —n,d, = 
= 1450 A. Touxamu oTmeyenbl 9KCHepHMEHTaIbHbIe 3HAaYeHUA 7-COHHOTO 
ZnS-KpHOAMTOBOTO NOKpbITHA, KPpHBad NOTMOMeHHA KOTOPOrO usoOpaxena 
Wy HKTHpoM. 


“101 
iS 
~l 
oO 


Bosee nowHoro COBNaweHuA TeOpHH HM 9KCHEPHMeHTA HewJb3A Marke 
NOKeNaTh IPH COBPeMeHHHIX CHoOcoOax TOMYYCHHA MHOLOCJOHHEIX M0- 
KpPbITHH MW Me€TOMaX KOHTPOJA ONTHYECKHX TOJMMH MWI€HOK B Mmpowecce 
HaHeCeHHA. 

BuBpogwn. 1. Pasputaa TeopuA aeT BO3MOXHOCTH Cc W0O0H Haneper 
3aqaHHOH TOUYHOCTbIO PaCCUHTATh MPOMSBObHOe MHOFOCMOHHOe ABYXKOM- 
MNOHEHTHOe NOKpbiTve U3 (2m-+1) naeHOK uaAM smO6yI0 cucTeMy TaKUx 
NOKppiTuh. 

2. CraHOBHTCA BO3MO%KHbIM Ka¥eCTBCHHbI HM KOAMUCCTBCHHBIM aHanH3 
H€H3BeECTHBIX TOKPbITHH Ha YHCMO WIeCHOK, NOpsaMOK UX HaHeCeHHA U 
ONTHYECKYIO TOJLIMHY KaxkKTOW us HUX. 


Mockosckui rocyxapcTBeHHbI yHHBepcuTeta Iloctynuso 
um. M. B. Jlomonocosa 4 XI 1953 


UMTHPOBAHHAS JIMTEPATYPA 


*D, Jacquinot, C. Dufour, J. de phys. et le radium, 11,427 (4950), 
* A. Turner, ibid., 11, 444 (1950). * H. Polster, J. Opt. Soc. Am., 39, 12, 1038 
(1949). *H. Pohlac, Ann. d. Phys., 5, 344, (1950). * C. Frau, Rev. 
d'Optique, 34, 4, 164 (1952). 
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oxanagn Akagemuu Hayr CCCP 
1954. Tom XCV, Ne 2 


OHSHKA 


H. A. TOJICTOH 


HEKOTOPDIE JLETAJIM KMHETHUKU CBEYEHUS ZnS — Cu-POC®OPOB 


(IIpedcmaszeno axademuxom A. H. Tepenunsim 2 1 1954) 


1. SakoOHbI pedakcalMH HavaIbHEIX CTaqui cBeyenua tbocdopos Tuna 
ZnS —Cu Obl ycTaHOBAeHb! B page pador coBeTcKux aBTopos (1,3). 
Hecmorps Ha TO, YTO OTKPHITHIE 3AKOHOMEPHOCTH HOCAT OOMMAH xXapaKTep 
WM pacHpOcTpaHAIOTCA Take HM Ha ABJeHHA (OTOMpOBOAMMOCTH, OKOHUA- 
TCJIbHbIC BOSSPCHHA Ha MC€XaHH3M, IpHBOLAUIMM K KHHETHKe yCTaHOBJeH- 
HOrO THIa, elle He COXKHMHCD. PaccmoTpenue opmy.w, OMMCHIBaIOIUX 
pe3yJIbTATbI ONbITA, WOK@3bIBaeT, YTO MCXaHH3M, Je@2KAallHH B OCHOBe (oc- 
dopecueHUHH HU POTOMpOBOAHMOCTH, He MOXET (B CTAILMOHAapHOM COCTOAHHH 
WB HaUaJIbHEIX CTaJMAX PeMaKCalHH) ObITb ONMCaH KaKow-aH60 npocTon 
TeopHei (HanpHMep, «npocTow» OHMOTeKYAApHOM UAH «MpocTO» MOHOMO- 
ekyAapHol Teopuver). TlonbirkH BBeCTH yCAOMKHEHHA B MpPOCTHe TeOpHHu 
MOryT ObITb ONpaBAaHbl TOMbKO B TOM CyTyyae, eCH MOBOZOM K 93THM 
YCJIOMKHEHHAM CJyKaT KaKHe-HOO HOBbIC HAOMIONCHHA, a HE TOABKO 2Ke- 
aHHve IpHBecTH Teopvio B cormacwe Cc a9KcnepuHmMeHTOM. Mcxona u3 9TUX 
cooOpaxeHHH, MbI peLIHIH IPHBAeUb K paCCMOTPeCHHIO M@€XaHH3Ma cBeuUe- 
Hua (bocdoposp Tuna ZnS—Cu HeKOTOpbIe IKCNEPHMCHTAJIbHbIC TAHHHIC, 
OTHOCALIHeCA K HX NOBECHHIO B OCOOLIX YCJOBHAX, PaCCUHTAHHBIX Ha 
BO3MO2XXKHO OOJbIIee YUPOMeHHe JTOTO Me€XaHH3Ma B HamexK Te Ha NOABME- 
HHe Ooee «GHCTHIX» 3aKOHOMepHOcTeH. B KayecTBe TaKHX yCOBMH yupo- 
I[CHHA OUbITa MBI yKaxkemM Ha: 1) noBezeHHe docdopoB pH BbEICOKOL 
TemnepaType (ycoBHe CHMbHOTO TyMeHHs) H 2) nOoBeZeHHe docopos B 
CAMBIX HaAUAIbHBIX CTAHAX peaKcalHH, elle OYCHb OH3KHX K CTaIHO- 
HapHOMYy COCTOAHMIO (3TH CTaqMH MeMaloICH MOCTYNHBIMH UCCAeLOBAHHIO 
B MeTOJe 9NeKTpHYeCcKorO AuddepenunpoBanua (*)). Tleppomy sBompocy 
HOCBAMeHa HacTOAMaA padoTa, BTOpok Oymer paccmorpeH B OTJeUbHON 
paoote. 

9. HanumemM KHHeTHYeCKOe ypaBHeHHe, ONHCHIBaoOINee CBeYeHHe NpH 
HaIMUHH TYIWIeCHHA B CaMOM OOMIeM Buse: 
a=—I-T+A, (1) 
at 
rile M@—UHCAO SACKTPOHOB, HaXOMAMIMXCA B BO3OYXeCHHOM COCTOAHHH; 
Ju T—unca0 u3ayuaTedbHbIX HW O€3bI3yUaTebHbIX NepeXoOB B | ceK. 
(cpeueHne u TyueHHe); A— 4HCIO 9eKTPOHOB, BO30yxXMaeMbIX CBCTOM 
p 1 cex. Ilycts A=yEF (ogHocTynenuatoe Bos6yxneHHe), rye EL — HH- 
T@CHCHBHOCTb BOSOYXMaromero cBeTa, ¥ — KosPPuUHeHT. 

Ilycts 7<T (cuabnoe Tyulenve). Torga B KauecTBe nepBoro IIpH- 
6amxKeHua (J = 0) nomyuaem 


dn se 
aE — ie 7+ eer (2) 
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Ecau nosmoxuts T= 8a («(MOHOMOMeKyAAPHOCTD» TyWIeHHA), TO NoOmy- 
yaeM JIA UHCIa BOSOYKMCHHEIX 9JCKTPOHOB 


ea e7 (pasropanne); (3) 
n= . (1 — e ) (g3aryxanue); (4) 
(ete (crauMoHapHoe cocTosHHe). (5) 


6 


Ecam nosoxuTp J = $n? (6uMOeKyAApHbI MeXaHH3M CBeYeHHA), TO B 
KauecTBe BTOpOroO NpHOAH2KeHHA NOdyyaeM: 


= a e *® (gary xanue); (6) 
[= aa (1—e*)? (pasropanue); (7) 
jee a (craltMOHapHoe CocTOsHHe), (8) 


HntepecHo OTMeTHTb, 4TO IPH sTHX YCAOBHAX \ (Jp —J) dt = 3\ (ae 
0 0 


Puc. 1. @—6e3 TymIeHHA, 6 —CHAbHOe TyIeHHe 


Kak M3BeCTHO, IPH OTCYTCTBHH TYHICHHA NOMatb NOM KpHBO 3aTyxa- 
HHA Lear paBHa NNOWAaqH Ha KpuMBOK pasropanHaA Lpasr (pc. 1a), mpH- 
yem Lar HMCCT CMBIC CBETOCYMMBI, BbICBEYHBAeCMOH MOcNe mpeKpallleHHa 
BOSOyKMeHHA, a Lyasr — CBCTOCYMMBI, 3alacaeMOW BO BPeMA BO3Oy xX eHHA. 
B cayuae cHabHoro TymleHHa (puc. 16) nmaomanh Lpasr ye He AMeeT 
yKa3aHHOrO CMBICa H 


L past = BL sar. (9) 


BpmuenpHBe WeHHbIe POPMY Ab MpeACKAasEIBalOT Ce MyIOUIMe 3aKOHOMep- 
HOCTH JIA CBCYCHHA CHJIbHO MOTYWeHHBIX Pocdopos: 

a) DopMa KpHBBIX peNaKcalMH He AOMKHA 3aBuceTb OT FE u a, Ona 
ONpeWeAAeTCA TObKO BepOATHOCTbIO TymeHHa 8. Dusu4uecKHH CMbICA 
9TOrO pe3ybTATa 3aKOUaeTCA B TOM, 4TO, HaNpHMep, B culyyuae 3aTyxa- 
HHA YObWIb 3allaceHHOM CBETOCYMMBI ONpeAeAAeTCH MpaKTHYeCKH TOJbKO 
TymleHuem ee (dopmy.a (3)), a pacxom cBeTOCyMMbI Ha cBeyeHHe mpeHe- 
Ope2KHMO Mad. 

6) Popma KpuBbIX peNakcalMH AOMKHA 3aBMCeTh OT TemMepaTypnl, 
mockoipkKy 1/t=28=28(7) maa satyxanva (6) vu 1/*=8=6(T) gaa 
pasropaHna (7). 

B) CrailMoHapHad APKOCTb JIOMMHCCHEHUMM NpONOpIMOHAaTbHa KBampaty 
MHTCHCMBHOCTH BOZOyXMeHMA. (OTO —paMoe ce AcTBHe npemnonoKeHHA 
O OHMOJeKYAApHocTH cBeueHHa / = a7.) 

OnbiTbl MpovsBenennpre Cc pagqom ZnS—Cu-dhocopos mpx nomomn 
Taymetpa (*), mMoKasaIM, 4TO pH TpexX TeMNepaTypax, Mp KOTOpHIX cBe- 
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YeHHe OCMAOEHO NpHMepHO Ha JBa NOpsAAKa NO cpaBHeHMiO co cBeyeHHeM 
NipH KOMHaTHOM TeMMepatype (pH OAHOH Uu TOM xe EF): 

a) Popma KpHBOl 3aTyxanuA NepectaeT 3aBuceTh or E, 

6) Bernuuna t B akKcnepuMeHTe 3aTyxanua Je—!* = J,e—28¢ 3aBucut oT 
TemMlepaTyphl, upHuem 1/t=28=e—“*T, pre uw maa uccaenoBaBIIUxca 
ZnS — Cu-ocdopos c pasanunoli KonueHTpaynel MexH uMeeT Be JIMUHHY 
NOPALKa HECKOJbKHX WecaTHIx Womeli eV. 

B) CrauonapHad spKocTb cBa3aHa c E neamnelino u mpu ZocTarouHo 
BLICOKHX TEMNepaTypax MpHOJMSHTebHO MponopunMoHadbua £2. (HanomHum 
AJAX CpaBHeHHA, 4TO MpH KOMHATHOM Temnepatype, Korma TymIeHHe Mao 
uu oTCyTcTByeT: 1) @opmMa KpuBBIX pemaKCallMu CHIbHO 3aBucuT oT EF, 
CaMH KPMBbI€ He BbIpaxKawTca dopmyvamu (6) u (7); 6) cramuonapnaa 
APKOCTb NponopuuonabHa F.) 

BpnmenpuBeeHHble MpOcTEle TeopeTMyecKuNe CcooOpaxeHua (OCHOBaH- 
HBIC Ha TpeX OMYMeCHHAX: MOHOMOJCKyAApHOCTh TyweHua (T= 8n), 
OUMOJICKYIApPHOCTh cBeyeHua (/ = an”) u omHocTynenyaTOcTD BO36yxTe- 
Hud (A= yE£)) NOWHOCTbIO NpeAcKasbIBAaIM OBI pe3yJbTAaTbI ONbITAa, ECM 
Obl HE OMHO CyIeCTBeHHOe O6cTOATeIBCTBO: POpMa KPHBOH pas- 
TOpaHHaA pW CHABHOM TYMCHHA NPOROARKAeT CHABHO 3a- 
BuceTb oT £. Ecau cuutaTb copnageHHe TeOpHH C OMBITOM BO BCex 
NpOWHX OTHOUICHHAX HE CJIYYAHHBIM, TO OCTa€TCA JIMINb ChemaTh TaKoli 
BbIBO]: BOSOYKMalOUlMH CBeET OKasbiBaeT Ha TeMMepaTypHO-NOTYMeHHDI 
dochop MONOMHUTeIbHOe TyWamee elicTBue. DOT BHIBOZ B OOMIEM 
corjacyeTca CO B3IJIAaMU, pasBHBaBIUMMHCA 3a NOCAeqHue rogn B. B. Axn- 
TOHOBBIM-POMaHOBCKHM (*) O BbICBEUMBAIOIIeM UM TYIMAaMeM elcTBHH BO3- 
OyxX Maromero cBeTa. BrrBoq oO mocJIeqHeM B HaIlleM cjJyuae OTBeUaeT 
BePpOATHOCTH TYIICHHA 


8 = By + 8, (E), (10 


mpuuem B dopmyue (6) P 2omKHO uMeTb 3Ha¥eHHe By, a B Popmyue (7) — 
nowHoe 3HaueHue 8, + 6,(£); uHayve roBopa, B mpouecce 3aTyxaHua urpaeT 
pOb TOMbKO TemMnepaTypHoe (4, B pase CaAyuaeB, KOHI[@HTpallMOHHoe) 
TylMIeHHe, a B mpouecce pa3sropaHua (u, CTaO ObITb, B CTAIMOHAPHOM CO- 
CTOAHHM), KpOMe TOrO, TyUIeHHe BO3OYXXTalOlluM CBeTOM. 

3. OOcynumM, B KaKoH mepe onymenuqa T=6n, J=an?, A=yxE 
ABIAIOTCA HEOOXOHMMBIMH JIA MHTepupeTawuu daKtTos. UtTo KacaetTca 
T=(n, oHO, NOBMAMMOMy, He MO2KeT BHI3BaTb coMHeHHH. JLonymenua 
l=on? u A=vyYE, Kak MBI YBUAMM, TECHO CBA3aHbI OHO C APYyrMm. 

I. Ilyctb umeetT mecto A=yE. Torga onbit no3sBoAeT OMHO3HAYHO 
3akaiouuTb, uto J/=on*. Jlefictaputesmbyo, / = on? OObACHACT 3ABHCHMOCTb 
I,~ FE? npu 1<T. Ho, MoxetT OniTb, & He KOHCTAHTa, a Takad (yHKUMA 
ot E£, utTo cTallMOHapHad 3aBHCHMOCTb NOJYYNTCA HeMHEHHOH axe pH 
TONYWeHH’ MOHOMOWeCKYAApPHOCTH cBeyeHHA (/ = an) BCAeACTBHe 
gaBucumocTu oT EF Kak a, Tak u nm? (IIpeqnomoxeHHe O cylecTBOBaHHH 
gapucumocTu a(F£), T. e. O BbICBedMBaIONIeM MeHCTBUM BOsOyYxXMaIoOllero 
cBeTa, BIOJHE BeEpOATHO.) 

Takoe mpeqnot0xeHHe O MOHOMOJICKYAAPHOCTH CBeYCHUA, OHAKO, 
QOWKHO ObITh OTOpomeHO BCTeACTBUe TapaOowMuecKoro xOfa KpUuBor 
pasropaHud B HauaIbHBEIx ee cTazuax (J~?*). B camom fese, paccMoTpHM 
‘cocTosHHe (ocibopa uepes KOpoTKoe BpeMA Tocse Hayada BOsOY xX TeHHA. 
Torma KOWMUeCTBO BO3OYKJCHHDIX JJCKTPOHOB 7” Tipu sIOOLIX yCJOBMAX 
TPONOPUMOHAIbHO MHTeCHCHBHOCTH BO3OyxTeHuA E u BpeMe HH ton — EL. 
Tipu smuHeinoH CBaA38H APKOCTM CBeYeHNA CO CBeETOCYMMOM (mMOHOMOWeKY- 
gapHoe cBeyeHue) nomyuutca J~Et. [na Toro uToOOb NOAyYUTb Hapa- 
6omuueckyio cBa3b J co BpemeHem ¢, HeOOXOAMMO C HeM30E2KHOCTHIO 
Tpemno010KUTS, uTo /~n? (OuMOMeKYyAApHOe CBeUeHHe). 

OTMeTHM O¥CBUAHYIO CBA3b BTOTO pe3yJbTATa C pe3sybTATaMM H3BCCT- 
HpIx onpitos B. B. AutTonospa-PomanoscKoro u B. JI. Jleputuna c MrHo- 
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BCHHBIM BO3sOyxXTeHHeM cbocdopa. B ux ONbITaxX YCTaHaBJMBaach KBapa- 
THUHAadT 3aBMCHMOCTb Jyrnos OT E upu t= const Unuraos~ £?), TayMeTp Ke 
yCTaHaBIMBaeT KBafpaTHUHy!IO 3aBHCHMOCTb Jyrnoe OT & pH EL = const 
Uarnos~ @?). Haute foKka3aTebcTBO OMMOJIEKyJAPHOCTH OTAMUaeTCA TEM, 
yTO Ha Hero He BAMACT NpeNOMOXeHHe O 3ABMCHMOCTH HJM He3aBUCH- 
mocTH a oT E. 

TakuM OOpa30M, BBILIeNpHBeCCHHBIe OMBITH! HW paccyxXMeHUA WOKAsbI- 
BaloT, uTO ecan A~yYE, TO (MO Kpalineli Mepe, B yCJIOBHAX CHAbHOTO 
Tylmlenua): 1) mexaHu3sm cBeyeHua ZnS — Cu-docdopos — OumouekyAsp- 
Hb; 2) BosOyxX MalomlWH CBeT OKa3bIBaeT Tyllalmee MeHCTBue. 

Il. Ilpennonoxum, utTo A+ YL. Tora, MOonycKat# BO3MO2KHOCTb 
HeJIMHeHHOH cBasH Mexmny A u E (d@usuyecku 98TO O3HauaO Obl HEOAHO- 
cTyneH¥aToe Bo3s0yxqeHHe), HeETpy2HO yOeHTBCH B TOM, YTO MOXKHO 
MOCTPOMTb TeOpHiO, OCObACHAIOMLYIO PA ONBITHDIX PaKTOB Oe3 MONyMeHUA 
J=an®, Tunore3a o HneomnocTyneHyaToM (HallpuMep, 2BYXCTyNeH4YAaTOM) 
BOSOYXMeCHHH UMeeT NO coOok HeKOTOpyIo NOuBy. Tak HalipuMmep, CTa- 
uMoHapHas (oTonpoBOAUuMOCTb As) IPH 9TOM AOMHRKHA BOZpacTaTh OpicTpee, 
uem £, uTO AeHCTBUTebHO HaOMORatoch JlamKapeBpim B CdS u Hamu B 
CdS — Cu-u, npu HeKoToprlx ycaoBuax, B ZnS — Cu. 

Bonpoca 0 BO3MOXXHOM KOHKPeCTHOM M€XaHH3Me HeCOHOCTyNeHyaTOrO 
BosOy#x MeHuA B Pocdopax Tuna ZnS— Cu mpi 30ecb KacaTEcA He OyeM. 
OrmMeTHM JIMIIb, YTO BBICBEYMBAIONMe TeHCTBHe BO3OyxXawomlero cBeTa, 
CyUIeCTBOBaHHe KOTOpOTO HaexXHO oOKa3aHO AHTOHOBbIM-POMaHOBCKHM 
Id pAwa cayuaeB, caMO, B CYIIHOCTH, ABJIACTCA OJHHM M3 BUOB He- 
OMHOCTYHeHYaTOTO BO3OYKCHUA. 


Toctrynuno 
25 XII 1953 
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BHO@®H3HKA 


JI. i. KAFOWIMH u P. ©. JIOWKOBCKASA 


H3YYEHHE HHTEP®EPEHWWOHHSIM METOJOM 
YNPYFO-OBbEMHbIX H3MEHEHHM B HEPBE 
NPH BOSBYKILEHHH 


(ITpedcraezexo axademuxom A. H. Onapunoim 4 I 1954) 


Jl cosqaHua Onodusnyeckoh TeOpHu MpOBeAeHHA HepBHOrO BosbyxKJe- 
HHA HeOOXOMMMO H3y4eHHe (U3MKO-XHMMUeECKOFO COCTOAHUA, BOS6y2xKMeHHOrO 
HepBa. J[o HacTOALero BDPeMCHH e€MHCTBCHHOM XapakTepHcTHKOH BOJHDI 
BOSOYKICHHA ABJIAJIMCb TOKH JelicTBuA. HecmMoTpa Ha 6ouIbIOe YHCIO 21eK- 
TPOMU3SHOOrHYeCKUX paboT, HUCCJIEROBaHHe TOKOB JleHCTBHA, OCOOeHHO UX 
ObICTPpOH KOMMOHEHTHI, He NOSBOJIACT BCKPbITb HHTHMHbIM (PH3MKO-XHMHYeCKHE 
MeXaHH3M, JIeKallWi B OCHOBe DaCNpocTpaHeHuA BOsOYKTEHNA. 

Hakonupiinveca K HacTOAULeMy BPCMeHH SKCIePpHMeHTaJIbHbIe MaHHbIe 
CBUJETEJIbCTBYIOT O CBA3H (PH3HMKO-XMMHYeCCKHX CBOHCTB aKCOMIa3MbI C CO- 
CTOAHHEM Bos6yxKZeHHA. IlosTOMy ocOOeHHO HHTepeCHbIMH TIpeACTaBJIAIOTCA 
OMBITbI 10 OMpeeJICHHIO BASKOCTH MM3JIMHOBOrO HepBa MpH BO3s6y2xKeHHH. 
Onn NoKa3aJiu, YTO B HEpBe MPH TeTaHH3HpOBaHHOM pa3paxKeHuuH Tocwe 
-HEKOTOPOrO JIATCHTHOTO MepHOa MpOMCXOAHT MeIeHHOe yBeJIMYeHHe BA3- 
KocTu ('). 

B astbHellleM ONTHYeCKHMM MeTOLaMH ObWIO NOKa3aHO H3MeHeHHe BeVIH- 
UHHbI CBETOMpONyCKaHHA MUIJIMHOBbIX HM O€S3MAKOTHBIX HeEPBOB MIpH pasqpa- 
menun (2, 3). Oru scdexTel OOHapyKuUBaHCcb JIMWIb MpH CyMMMpOBaHHOM 
WeHcTBUM pANa UMMyJIbCcoB. BpicTpbIxX H3MeHeCHHM CBeTOMpOMycKaHuA, CpaBHU- 
MbIX IIO CKOPOCTH C paclpocTpaHeHHeM BOJIHbI BO3OYK CHA, STHM MeTOOM 
OOHapyXKUTb He yaslocb. OnTuyeckKWe MH BASKOCTHbI€e H3MeHeCHHA B pasqpa- 
xaemMom Heppe ('*), HecMOTpA Ha HX HeECOMHEHHYIO CBA3b C COCTOAHHEM 
BOSOYXKMCHHA HepBa, He MO3BO/ANM CYAUTb O XapakTepe MpoleccoB, Heno- 
CPpeACTBEHHO CONPOBORAKLalOUlNX BOJIHy BOsOyKMeHHA. 

Hacrosulaa pa6ota ABMJIacb MOMbITKON Haliru Takue usuyeckue 9cpek- 
Tbl, KOTOPbIe HEMOCpeACTBeEHHO CBA3AHbI C PaCIpocTpaHeHHeM HepBHOTO HM- 
fysbca. B cBoeli ocHope OHA ONMMpaeTcA Ha UCCeEMOBAHUA, MpoBeweHHble 
panee (1). 

B jaHHow pa6oTre Ucnomb30BaJIcA MHTepPepeHUMOHHLIM MUKPOCKON 
MUM-5, npenctrapisatommit co6oH MoqudpukalwiIo MMKpOMHTeppepometpa 
B. II. JIunuuxa. Tipu nomonm npu6opa MMM-5 mMoxno usMepuTbh HeEpoBHo- 
CTH MOBepxHocTH c TO¥HOCTHIO Wo 0,05 2. Mbt nomb3s0Baiuch uJIbTPOM C 
MaKCHMyMOM Mponmyckanua 0,7 »,. OTO NO3BOMAIO PerHCTpHpOBaTb HePOBHO- 
CTH MOBepXHOCTH HepBa c TouHOCTHIO 0,035 ». U3smenenua unTeptepeHiHoH- 
HOH KaDTHHbI (oTorpadupoBasucb Ha BbICOKOUYBCTBHTCJIbHYIO ABUXKYIILYy!O- 
CA KMHOMIeHKy. C 3TOM WeMbIO HeCKOJIbKO HHTepepeHUMOHHLIX MOJIOC Wpo- 
eKTMPOBaOCb Ha ULeJlb POTOKAMePbI ¢ ACHTONPOTAXKHBIM MeXaHH3MOM. Cxo- 
PpOCTh JBM2KeHUA MWIeHKH paBHasach 0,4 cm/cek. B kayecrBe cTuMyATOpa 
pas{paxkeHuad HepBa ymoTpeO/AIcA reHepaTOp MpAMOYPOJIbHBIX HMIYJIBCOB. 
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O6pekTaMH UCCIeCOBAaHHA SABJAJIHCb HePBHaA KOMMCCypa aHOJOHTHI 
(Anodonta cygnea) uw cemammuHplli HepB asaryumnu (Rana temporaria). 
SMMHeBpasbHaA OOOMOUKAa CeMaIMULHOrO HepBa MpeABapHTe/IbHO yMa/AAaCch. 
Hepp nomellasicd Ha CielHaIbHOH MlacTHHKe CO IleJIbIO HM OCBelaJICA CHH- 
sy. J\a mpemoxpaHeHuaA HepBa OT BHICbIXAaHMA M MeperpeBaHHA CBepXy Ha- 
KlalbIBaslacb BaTa, CMOYeHHaA pacTBopomM Puurepa. Pa3yparKaloulai TOK 
NOABOAWJICA K MvlaTHHOBBIM S/IeKTpOAaM, HaXOMALIMMca Ha paccrosHuu 1,5— 
2 cM OT HaOsIOMaemMoro y4acTKa MOBepXHOCTM HepBa. 

VutepdepeHuvoHHad KapTHHa MOBepXHOCTH HepBa MpescTaBleHa Ha 
puc..d. 

Ha dororpadbusax, MpHBeweHHBIX Ha puc. 2, 3 u 4, M300paxKeHbI THMMYHHIC 
OCUMJWIOrpaMMbl MHTep*epeHUHOHHOH KapTHHbl Ha MOBeEPXHOCTH CeaJIMUL- 
Horo HepBa, Ilo ropH30HTaJIbHOH OCH CJIeBa HallpaBO OTJIO%KeHO BpeMA, NO 
BePTHKaJIbHOL — CMeLLeHHe MOBePXHOCTH HepBa. BevwIble TOPH3OHTAaJIbHbIe M0- 
JIOCbl B BepXHell UaCTH CHAMKa MpeACTaBAIOT COOOH OTMeTKY pa3sqparKeHua. 
HenowBwxKHble yYacTKH HHTep(epeHUHOHHON KapTHHbI MpH CbeMKe Ha JIBH- 
XAKYWLYIOCH MJICHKY MpeACTaBJIeHbl MapaJJIeIbHbIMH MomocaMH. IIpu paszpa- 
2KeHHM HepBa UHTepdepeHUMOHHaA KapTHHa CMellaacb. Bcskoe H3MeHeHve 
ee H306paxkaslocb Ha IWICHKe B BHC HaKJIOHHbIX K HallpaBJIeHHIo JBHKeHHA 
TWI€HKH JIHMHHH. 

OnbiTbl MpOBOLWJIMCb Ha He€pBHO-MBILIeCYHOM UpemapaTre uU Ha M30JIMpo- 
BaHHOM CefaJIMUIHOM HepBe JIATYIUKH. CyleCTBeHHbIX pa3JIMUHH B HaOJIIO- 
WaeMbIX 9*p(PpeKTaX B THX CyYaAX OOHapyxXeHoO He Oblwio. OHAKO WA UC- 
KJIOUCHHA MeXaHHYecKorO BJIMAHHA COKPalllalouleHcA MbIWMbI Ha HepB OHA 
OTpesalacb, H OCHOBHbIe OMbITbI MPOBOAWJIMCb Ha H3O0JIMPOBaHHOM HepBe. 

OguHouHoe pasipaxkeHve ceqaIMuHoro HepBa (6e3 OOo0UKH) IJIeKTpPH- 
Ye€CKHM TOKOM TOpOroBolt HM HAaAMOPOrOBOH CHVIbI BbISbIBAeT ObICTPOe CMelle- 
HHe HHTepdepeHUMOHHBIX MOMOC C MOCeLYIOMIMM BOCCTaHOBJICHHeM, 

Ha puc. 2 a oTueTJIMBO BUAHO pe3Koe CMeLeHHe MOJIOC B MOMeHT OMHOU- 
Horo pa3gpaxeuua *. Ilosocbl, uayuiwe MomepeK CHHMKa, XapaKTepH3yloT 
MeXaHH4eCKOe H3MCHCHHE HEKOTOPOFO MJIOCKOrO yuacTKa MOBePXHOCTH HepBa. 
OTo cMeuleHHe MOIOC, KaK MpaBHlO, MeHbIve ‘MOJOBHHbI MOOCbI UH paBHo 
npHOmH3suTeIbHO 0,15 +, YTO cocTaBAeT AIA HepBa TOMWIMHO 0,5 MM OKOO 
0,03% Kk o6ujeH TomuHHe. CmelleHHve MpOHCXOAMT cTOJb ObICTpO, ¥TO Ha 
OCIMJIIOrpaMMe OHO MIpeCTaBJIeHO B BUe Pe8KUX BEPTHKAJIbHbIX HapyluieHuii 
HeMPepbIBHOCTH Movoc. 

Cyaspur MHTepcbepeHUMOHHBIX MOOC yKa3bIBaeT Ha IpHOTMKeHMe WIM OT- 
WaJIeHWe OTParKalouleH MOBEPXHOCTH BOJIOKOH OT OMTHYeCKOM CHCTeMbI HH- 
TepcbepoMeTpa, 4TO MOXKeT ObITh OGyCJIOBMeHO YyIpyrMMH W3MeCHeHHAMM UX 
o0beMa. 

IIpu purMuyeckoM pa3paxeHHM HepBa cepHeli IPAMOYFOJIbHBIX MMIY.Ib- 
cop c yacToToH oT 2 go 150 ry HaOmoMaloTCA H3MeHeEHUA MHTeptepeHIHoH- 
HOH KapTHHbl AByX THMOB: HeOOIbINHe ObICTPbIe KOJeOaHUA B OTBET Ha Kax- 
(bili UMIyJIbc H MeJWICHHbIe H3MeHeHHA (CM, pu. 2 6). 

BeuJIM4MHa My/IbCauMH NOBepXHOCTH HepBa MpuM uacToTe pa3s—qpaxenna 
4 ri cocraBaseT npHOusuTebHO 0,03 ». MenamenHoe cmemleHue nmomoc cHa- 
qaJla HapacTaeT B TeveHHe HeCKOJIbBKMX NepBbIX CeKYHA pa3saqpaxKeuua, a 3a- 
TeM TocTeneHHO mpekpamaetcs. Ilocae BbIKJIOUCHHA pa3skpaxkeHuA UHTep- 
(bepeHIMOHHaA KapTHHa YaCTHYHO BOCcTaHaBMBaeTcA. PacueT ocuNAIOrpaMM 
NOKAa3bIBaeT, YTO CKOPOCTb MeJVICHHbIX CMeIeHHH NOJloc HHTepdepeHuN co- 
cTaBunet 0,4 1 /cex. 

OTa MeMWeHHad (asa OOHapyxKuBacTCA u MPH pasaqpaxenun cemauu- 
HOrO HepBa C COXpaHeHHOH SMMHeEBpaMbHOH OOOMOUKOL (cM. puc, 3), a TakKxe 
Ha COCAHHUTeIbHOH KOMMCCype aHOJOHTHI, OfHakO ObICTpble KOMeOaHUA B 
9THX CJLy4aAX He BHABJIAIOTCA. 


* OTMeTKa OMMHONHOTO pasipaxenua Ha JBHKyWelicn MeHKe MmpousBomunach Np 
MOMOWH HCOHOBOH JIaMnouku. Benpiuka JlaMNOUKH MpH 9TOM s3acBeYyHBaeT CcpaBHHTebHO 
6ONbIIOH YUaCTOK MVIeHKH. 
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2, Ka 


win, JHOMKORCKAS 


Ie, Al 


IlopepxHocTb HepBa ocTaeTcH HeNOABUXHOli pu pa3sqpaxkeHHu ero nos- 
MOporoBbiM TOKOM. IIpm oTpaBJeHHH HepBa aMMHaKOM WIM XAOpodopMom B 
MepBytO OYepedb HCuesaloT ObICTpble KOeOaHHA, a 3aTeM HM MesICHHbIe 113- 
MCHe€HHA B OTBET Ha pasyparxkenne (cM. puc. 4 a). 

HutepepenuuouHbiM MeTOZOM BnepBble yalocb 3aperucTpupoBaTh 
ObICTpoe H3MCHEHHE MOBEPXHOCTH HepBa B MOMECHT pasqparxKenua. 

HaG.oqaemble U3MeHeHHA MHTep(epeHIHH CBASAHbI C AKTHBHOCTHIO Hep- 
Ba WH OTPaxKaloT H3MCHEHHA erO OObEMHO-YUPYFuX CBOLCTB, pacipocrpausaio- 
WMXCH BMeCTe C BO3OyKJCHHEM B BHe CePHH OT/CJbHBIX BOVIH, 

B HeKOTOpbIX Clyyanx HaO/IOMaIMCb CNOHTAHHbIe KOeOaHuA MOBepxHO- 
CTH HepBa. OTH KOIeOaHUA OTMeUAaJINCb HAMM KaK Ha W30MpOBaHHOM Hepse, 
TaK H Ha H€PBHO-MbBIINe4YHOM pemapate (cm. puc. 4 6). Tlepwom stux Koue- 
OaHuli usMenseTcA or 20—100 MceK. Wo HeCKOMbKUX ceKYHA. QeKTpuyeckoe 
pa3kpaKeHve HepBa Ha 3TOM (OHE He HSMeHHeT XapakTepa koeOanuit. IIpu 
OTpaBJIeHHH HaOOMaeMoro yyacTKa HepBa AMMMAKOM CMOHTAHHbIe KOuIeOa- 
HUA MHTep@epeHUMOHHOH KapTHHbI ucyesaloT. DTo MepwosMyecKoe ympyro- 
OObeMHOe H3MCHEHHe HEPBHbIX MpOBOAHHKOB CBA3AHO c HX %KH3HEMLeATeUIb- 
HOCTbIO. OHAKO IIpH4YMHa MOABJIeHMA CIOHTAHHbIX MyAbcauMi AIA Hac 
ocTaeTca HeacHOH. MoxkHO mMpegnosIOKUTb, ITO OHH BOSHHKAIOT NOW BJMA- 
HHeM TepepesKH HepBa HJIH elcTByIOllero Ha HepB CBeTAa. 

O6Hapy2KeHHble ABJICHHA YKa3bIBaIOT, TO B Mpollecc MpoBemeHuA HepB- 
HOrO HMIlyJIbCa BOBJeKaIOTCA TulyOOKHe H3MCHEHHA CTPyKTypbl H 4TO B Mpo- 
BeJeCHHM V4acTByeT BCA CHCTeMa OpraHH3alHH HepBa. IlomyyeHHpe B HacTOA- 
lleH paOoTe LaHHbIe MO3BONAIOT OObACHUTh HaGMIOMaBUinecA paHee 9ddexkrThl 
W3MeCHe€HHA BASKOCTHBIX cBOMcTB (', 4) mw cBeTOMpomycKaHuA HepBa (2, 3) 
pH BO36yKeHHH Kak CJIeCTBHe OO bEMHO-yNPyrHX CBOHCTB BOJIHbI BO3OyxK- 
JeHHA. 

Tor @akT, uTO O6beMHO-yIpyrve U3MeHeCHHA HadsHOMaucb Mp BO3- 
Oy2KCHHH KaK MV9JIMHOBbIX, TaK MH O€3MAKOTHBIX BOJIOKOH, NO3BOJIAeT Mped- 
Moaratb, YTO OHH ABJIAIOTCA OOULHM CBOMCTBOM BCeX THMOB HepBoB. C TOUKH 
3PpeHHA HacTOAULeH paOoTbl OCOObIM MHTepec MpuoOperarwT OMBITHI, MpoOBe- 
e@HHbIe Ha MbIllle Jaryuku (7). B 3TOM ucceMOBaHHH H3MepsAJIMCb OObeM- 
Hble W3MCHEHHA COKpalllalouleHcA MbIWUbI JIAryWIKA UM ObWIO yCTaHOBJICHO, 
UTO OHH COBEPINAalOTCA CO 3HAYHTEJIbHO OOJIbIMeH CKOPOCTbIO, YeM MeXaHH- 
yecKHe IIpOmeccbl COKpalileHHA, MpHOsIM2xKaAcb B 9TOM OTHOUICHHH K TOKaM 
JICHMCTBHA. 

AHaJIOrHa, CyULeCTBYIOWlad MexKAy ObICTpbIMH OObEMHbIMH H3MeHeCHHAMH 
B MbBIllIIle HM OObeMHO-yMpyrHMH H3MeHeHHAMH B HepBe MpH Bos0yKse- 
HMM, TOBOPHT O rulyO6OKOM BHYTPeHHel CBA3H 9TUX ABJICHHH B MbIIIMe H HEpBe. 
Tlo Bcefi BepOATHOCTH, Mpouecchl MpoBeseHuA BO3SOyKAeCHHA B MbIIMIeHbIX H 
HEPBHBIX TKAaHAX HMCIOT OOLLYIO (USHKO-XMMHYECKYIO OCHOBY. . 


Vuctutyt Ouomornueckol Pusuku Ilocrynus10 
Axanemun HayK CCCP 3 I 1954 
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Hoxnaye Ai. emun Hayrx CCCP 
1954. ..a XCV, M2 


TEXHHYECKAA PH3HKA 


H. 1. BOTOPOXJUUKHH u H. JI. MOJIAKOBA 


AUSJIEKTPHYECKHE MOTEPH OKHCH AJIOMUHHA 
(ITpedcraenexo. axademuxom A. ®. Hoge 28 XII 1958) 


Oxucb asiomunus Al,O3, Kak M3BeCTHO, MOXKET CyIeCTBOBaTb B TPex 
MOMM@uKalMAX. HanOouee ycToiunBolt aBneTCA MOLMUKaluA 4-riHHOseM 
(KkopyHq). Bropax mMoqupuKaus, Y-riMHoseM, MeHee ycToliyuBa uM mMepexo- 
QUT B MOJMDUKAaHIO @ pu Harpese cBpue 1000°. Tperba mMoquduKkauna, Tak 
HasbiBaeMaa $-rvIMHOSeM, NpeAcTaBAeT COOOH pa3MUHbIe BUI BbICOKOrVIN- 
HOSCMUCTHIX AaJIIOMHHATOB, HallpHMep HaTpPHeBbI aJIIOMHHaT — HaTPMeBbIi 
B-rumHo3em (Na2O- 11Al.0s). 

KopyHy, B Ka4deCTBe OCHOBbI BXOJMT B COCTaB pAa COBPeMCHHBIX KepaMH- 
YeCKHX MaTepHaJiOB, B TOM YHCJle B aJIKOMMHOKCH — TeXHMYeCKHH MaTepHad, 
Hallenmui ceOe IpHMeHeHHe B IIeCKTPOTeXHHKe, OfHako pu UCNOb30BaHHU 
heTale U3 aJIOMMHOKCHa BbIABHaCb HeyCTOMYHBOCTb yrula H3JIeKTpHye- 
CKHX MOTepb STOrO BOOOMIe WeHHOrTO MaTepHasa. Jia pelleHua Bompoca 
O TOM, H€ 3aBHCHT JIM 9TO ABJIeEHHe OT Nepexofa OMHOM MOAMduKaUMH run- 
HOSeEMA B Jpyrylo, HaMH ObIIM OOCJEAOBaHbI OOpasllbl YACTOTO MOHOKPHcTaJI- 
a KOpyHa, MOJly4eHHOrO MCKYCCTBeHHO, Takoro %e KOpyHa c MpuMecbio 
OKHCH XpOMa (HCKYCCTBeHHBIM pyOHH), MOJIMKpHCTaIMUeCKUX OO6pas3iIloB, 
HOJIYUCHHBIX CI@KAHHeM IIpu TemMepatype oKowo 1750°, cnpeccoBaHHbIx [HC- 
KOB K3 OKHCH aJIIOMHHMA, XHMM4GeCKH 4YMCTOH uc ZOOaBkamMu Na2O, a TaKkxKe 
O6pa3llOB, M3PrOTOBJICHHbIX H3 TeXHMYeCKOMH OKMCH aJIOMHHUA MapkKu I-1. 
UvcToTa H3y4aeMbIX MaTepHaJOB MpoOBepsJIaCb CICKTPaJIbHbIM aHaJIH30M. 
[ia OMpeweseHHuA WHIICEKTpHYeCKUX NOTepb H3 OOpasilOB MOHOKPHCTaJJIOB 
BLIPCSbIBAIHCb WWIaCTHHKH pa3sMepamu 20 X 10 X0,5 MM MepmeHa,uKyJIApHO 
ONTHYeECKOM OCH, MapaJiebHO H NO pasJIMYHbIMM yrvlaMM K Heil. 

Tlomukpuctammmueckhe oOpasiibl IpewcraBAIM coOoH Wucku WuaMeTpoM 
30 MM, TOJIUIMHOM OKOJIO 1 MM. QuleKTpOZaMH CJlyxKHIO CepeOpo, HaHeceHHoe 
MeTOJIOM BxKuraHuA. Jia Nepepowa OFHOH MOLUPUKAUMH PIMHOSeMa B Apy- 
ryiO IIPHMeHsAJICH O62KUT pH BbICOKOM Temmepatype (oKom0 1750") B OKHCc- 
IMTCJIbHOH, BOCCTAHOBHTeIbHOH HU HeliTpadbHOK cpene. Jia ucceqoBaHua 
1OJIMKpHcTaJIM4eckoro KOpyHa HCMONb30BaaCb OKHCb aJIOMMHHA, oOJy- 
{eHHad MyTeM MHOTOKpaTHOM MepeKpMcTaIM3alMU aJIIOMMHUeBIX KBaCIOB C 
[aJIbHeHIUHM UX MpokaJIMBaHveM, 

Jl u3ydeHHA WMaeKTpHueCKHX NOTepbh OKMCH aJIIOMMHUA ObIJIM ACHOJb- 
OBaHbI OOPasIIbl, MOMyYeHHbIe MyTeM [peccOBaHHA MOPOUIKOB IvIMHOseMa 
JASHBIX MOWMUKalMi, Oe3 MabHeliero UX CHeKaHMA. QleKTpOaMu CIy- 
KWJIM CIelMasIbHbIe CepeOpsHble AMCKU, MIOTHO MpwxKaTble K OOpasiy. M3me- 
eHHe MHSIEKTPHYeCKUX MOTepb MpOHsBOAUOCh pH yactore | Mri mpu pas- 
(IX TemMepatypax. C lesbo yCTpaHeHHA BAMAHMA BaP B MOpucTbIxX OOpas- 
[aX JHIeKTpH4ecKHe NOTepH U3MePAJIMCb TOMbKO MpH TeMMepaTypax 100— 
00°. PesymbraTbI H3y4eHHA AMIIeCKTPHYeCKMX MOTePpb MOHOKPHCTAIOB KO- 
Ha MW MOMMKpUCTaIM4YeCKOrO KOpyHAa UpeACTaBJeHbI B Ta6u. 1. 

V3 npvBeeHHEIX aHHbIX BAJHO, UTO B MOHOKpHCTasIax KOpyHa, CiaB- 
[CHHBIX B BOJOPOMHO-KHCJIOPOAHOM TlaMeHH, AMSIEKTPpHYeCKHe NOTepH MaJIbI. 


LAH, T. 95, Ne 2 me 


T[waJleKTpuuecKHe ToTepH B MOJIMKPUCTaJJIMYeCKOM KOpyHe, MOyYeHHOM Hs 
XMMUYCCKH YHCTOM OKHCH aJIIOMMHHA, MOJIHOCTbIO COBMajlaloT CO CBOHCTBaME 
MOHOKpHcrasia KopyHya. JloOaBKu OKMCH HaTpHa K XMMMYCCKM YHCTOM OKH- 
CH aJIIOMHHHA BbISbIBAIOT OTYETIMBOe H3MCHeHHe MMIJIEKTPHYCCKMX MOTEPE 


TaiOni wieder 


uanaektpuyxeckue notepn (tg 8-104) oOpasnuoB Ha OCHOBE 
Kopyuaa (f=1-10° ry) 1pu pasHBIxX TeMNepaTypax 


I[monexTpHueckue noTepu 


XapakTepucTuKa 
rasoBoH cpexbl Nn pu 
ee. o6aure | #=20° | ¢=100°| ¢=200°| 4-300" 
Mouoxpucta KopyHia (CHH- — ~2 | ~2 4 6 
TeETHUCCKHH) 
Ne = 1,766 
N, = 1,758 
MowoxkpuctTal KopyHma c — ~2 3 4 6 
mo6aBKon 2% oKHCH XpomMa 
(cuHTeT. pyOun) 
TlomukpuctatamuyeckuhH Ko- | OKuCauTeIbHaA ~2 | ~2 4 6 
pyH Ha XHMHYeCKH 4NCTON] BoccTanoBuTedbHas| ~2 | ~2 4 6 


OKHCM aJIOMHHHA 
To we c jooaBKohk 0,5% | OkucauTembHaN 400 | 400 | 360 | 360 


OKHCH HaTpuA BocctaHosuTesbuas| ~2 | ~2 4 6 
TlommKpuctanmuyeckuh Ko- | OkucunTembHas 190 | 190 | 180 | 480 
pyHd u3 Texunueckoro | BoccTaHoBuTedbHaA 3 3) 6 10 


PIMHO3eMa (aJIOMHHOKCHI) 


B 3aBHCHMOCTH OT XapakTepa ra3s0BOH cpeqbl, O6xKur O6pasioB B OKHCJI 
TeJIbHOH ras0BOl cpese NOBbIMAeT BeMUMHY yrvla JMIICKTpHyecKUX MoTepb: 
BOCCTAHOBHTCJIbHaA Cpefla NOSBOIACT BHOBb HMCTb MAaJIbIe JM9JIEKTpHueCKHé 
norTepH. 


Taoauna 2 


AMIE KTPHYeCKHNEe MOTE PH OKHCH ATIOMHHUA PasATHYHX MOLUOK 
Kanu 1p pasHblx TeMMepatypax (f=1-108 rm) 


imenektpnyeckue notepu (tg 5-104) Yu. OObeMHOe compoTuBAeHHe 
Mogudukannua okucu amioMuHua es 
t=100° | ¢==200° t= 800° t=100° t=200° | #=300° 
Ve MHHOSEM aan, | <6 Unies 40 | 60 60 | 5-10} 5-104 | 5-10" 
O&-TPJIMHOSEM (KOpyH—). .. . ~3 ~3 4 | 9-10") 35-104 | 5.408 
Hatpwespit B-raunHosem (B 
DONOR) gg GS Bo ee 100 120 100 4.41014 2-100 2-10° 
Hatpuespit B-ranno3sem (Mo- 
HOMPUCTAIN) 2. . 2... | 10007 | 1000) || 1000ns eae ae ow 


B ran. 2 mpemcraBeHE SJIeKTpHuecKue XapaKTePHCTUKU OKHCH asIOMH 
HHA pasJIMYHbIxX MOoZM@uKaund. MoguduKayun rivHoseMa ycTraHaBJIMBaJMcl 
PCHTTCHOBCKHMH HM MUKPOCKONMYeCKHMH aHasIM3amMu. M3 qanubix sTol Tab 
JIMIbI BUHO, YTO CBOHCTBa MOAMUKAalHH a- MW Y-IIMHO3eMa pe3KO pasJIMUHDI 
Pasmune NoKasaTetel B-rIMHOSeMa B MOpOliKe Hw B MOHOKPHCTaJuIe OObAC 
HACTCH MOPHCTOH CTpykTypoli cMpeccoBaHHOro NOpouika HU HaMUMeM BOSTYX: 
B Hopax. Hatiu annie MOATBepAMIM, UTO S/IeKTPHYeCKUe CBOLCTBA &-TIHHO 
seMa (KOpyHAa) IIpH BCex YCJIOBHAX TepMUYeCKOH OOpaOOTKH BeCbMa BbI 
coxw. Mogupukauna Y-rimHosema uMeerT NOHMKeHHbIe NOKasaTeIH QJIEKTPH 
YeCKUX CBOMCTB M ellle HWKe SeKTPHYeCKMe MOKAsaTemM B-PMHOSeMa. 
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Mavble 1M9/IeKTpH4eckue NoTepy 8B KOpyHe (¢-rvIMHO3eMe) OObACHAIOTCH 
HaJIMIHeM B €rO KPHCTaJaX ABYX BUMOB NOMAPUsallMU IJICEKTPOHHOH MM HOH- 
HOM, B 'p-TvIMHOSeMe CJleLyeT NPeANOMOKUTS WpeoOayanve CTpyKTypHOM m0- 
JAPW3allMH B CBA3M C Pa3PbIXJICHHOM pellleTKOH KpucTasia, 

O6obmaad NoMyueHHEIe pesysbTaTH, ceMyeT IPHATH K BbIBOAY, YTO Ha- 
6u10qaeMoe B KOPYHROBO KepaMuKe NOHWKeHMe WICKTPHUeCKUX CBOLICTR 3a- 
BUCHT OT BOSMOXKHOPO HaJIMUNA B Hell B-riMHOseMa, OOpa3yloleroca B Mpo- 
mecce OOKHTa USTeNMA B NpPMCYTCTBHH IIpMMeceli B TIMHOSeMe B YCIOBHAX 
“OKHCJIMTEIbHOH cpeqb. OOKUT TAaKOH KepaMHKM B BOCCTaHOBHTeIbHOL cpeme 
MIPHBOAMT K MOBbIMIeCHHIO SJIEKTPHYCCKHX CBOHCTB, OularokapaA pa3pyllieHuro 
B-rulMHOseMa M Mepexofa ero B a-MoguduKauuio. IIpumecu mpu o6«KHre 4Ya- 
CTHYHO YJeTYIMBAaOTCA WH WepexowaT B cTekmodasy. 


Ta6Oanua 3 


XapakTepuCTHKHUTAHHOSEMACHIPOrO HM NOCHE NpOKAadue 
BaHHA C OOpPHBIM AHrHAPULOM 


Yrod MaJeK- | yy. oSpemHoe 
Conepxkanue Tpu4. NOTePb | conpoTrupaenue 
Yenosua oOpab6oTKu melo“eH npu f=10% rn B OM:cM 
B% B MHHYTaX = 300° 
npn £==300° npu ¢ = 300 
CpipoH rmuHo3eM (TeXHHYeCKHH) . 0,50 Hl 8-409 
[aHHo3em, o60#K%xKeHHDIN mpu 1400° 
6e3 206aBKH OOpHOH KHCJOTH . 0,37 48,0 oa. 
IsmHo3eM, 0602%2KeHHBIH mpu 41400° 
© ROOaBKOH OOpHOK KMCAOTHI. . 0,02 0,9 Stole 


OTT Ke Mpowece paspyliesua P-rIHHOseMa M Mepexosa ero B &-MOH- 
@UKalvio MOXKHO OCYLICCTBHTb, KaK MOKa3aJIH Halu OMbITHE (cM. Ta6. 3), 
IIpOKaJIMBaHHeM TJIMHO3eMa B TIOOOH cpeme B IPMCyTCTBHM MMHEepasM3aTopa, 
HallpuMep OopHoro aHruypusza. 


Tloctynns0 
17 XII 1953 
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Hoxnage Axagemun Hayr CCCP 
1954. Tom XCV, N 2 


IMEKTPOTEXHHKA 


H. Tl. KYHHUKUK 


ONPENJEJIEHHE ONTHMAJIbHbIX TAPAMETPOB 


CHCTEMbI 3JIEKTPOMALUIHHHOrO YIPABJIEHHA 
OCJIABJIEHHEM NOTOKA JIBUIATEJA 


(ITpedcmaszeno axademuxom B. [1]. Huxumunom 6 I 1954) 


Jaa o606meHHO CHCTeMbI TpeX- H AByXKaCKaQHOrO 37eKTpoMalHH- 
HOrO yUpaBAeHHA NOTOKOM ABuraTe.s (1) MOXKHO HaNHCaTb ypaBHeHHe aA 
TOKa BOSOYKAeCHHA 7, J[BHTaTeA IpH YycJOBHH MpeneOpexenua He3HAadH- 
TCJIbHBIMH TOCTOAHHBIMH BPeMCHH YCHAMTeIA WH BO3OyANTeIA (B cryuae 
HaIHuHA B WenH BOs0yxeHHaA BO30yAHTeIA MoOaBOUHOrO cCONpoTHs- 
JIGHHA) 

de 


(és np — %3) (1 + Pc + Pan -+ Po np) = Tone > (1) 
Te 
: = ©3HO 
lg np = (1 i=— Qeo) (eer Po + Pap) tr Ps 2) 


NpeebHbIH OCTaONeHHbI TOK BOSOyxXTeHHA ABULaTeAA; p, H p,, — OTHO- 
CHTeJIbHEIe MOOaBouHOe conpoTHBeHHe AR. B WeENH BOsOyYXTeHHA ABUTa- 


e 
TeJIA WH COMPOTHBJICHHE AKOPHA Bo30y LUTeIA; Ps incr eer — TIpHBe JeH- 
(ce) 


HO€ 9KBHBaJICHTHOe CONpOTHBIeHHe B UenH BOsOyXMeHHA MBUTATeIA, 
gaMeHsIoWee OOpaTHBIe CBA3H NO TOKY BO3OyxXeHHA BUraTelA U 
HallpsxKCHHIO BOSOYHTCA; ~,— CONPOTHBJCHHe, YKBHBaJeCHTHOe eli- 
CTBHIO OOMOTKH OOpaTHOH CBA3H lO TOKy BO30yxXTeHHA ABHraTesaA (7); 
9 = D / D, — oTHOCHTeIbHbIM NOTOK ABHraTedA; Tos, — Cpe HAA NOCTOAHHAA 
BPe€MCHH OOMOTKH BO3OYKMCHHA J[BUTaTeAA, OTHECCHHAA K HOMMHAIbHOMY 


NOTOKY ero. 
YpapHenve 9 2IeKTPpOMpoBOAa pH HMS8MeHeHHH NoTOKa Buratess (7) 


(e—ip)T,de  T,edi 


aa Recor ar (3) 
rae t — TOK JBHraTeJA B OTHOCHTCJbHbIX BCIHUHHAX, Yo — OTHOCHTE I bHbIL 
CTaTHYeCCKHH MOMECHT CONPOTHBJICHHA, € — OTHOCHTCAbHAaA IC reHepatTopa, 
@— OTHOCHTeIbHOe COMPOTHBJeHHe TaBHOH Welw sAkopeli ABuraTela 
reuepatopa; 7y— 9Je@KTpoMe xXaHHyeCKad NOCTOAHHaA NycKa; ¢ BpeMs. 
Tlocae Toro Kak TOK JBUraTeJiA pH pasroue BHIMIe OCHOBHOM CKOpOCcTH 
BO3poc JO MaKCHMaJIbHOrO 3HAYCHHA 2MKeCATCJbHO, YTOOBI OH NOME p2KH- 
BaJiCA MTOCTOAHHBIM HAH CerKa WawaiwwlyM NO YCJOBHAM KOMMYTA€alHHi.- 
Te ai 
aa STOrTO CAyyat MOMKCM NpPHHHMaTb @ dt <0; Forza 


—ip) Td 
jase ahi aoe ee Pe (4) 


rie t H ty —cTaTHuecKHH WH JMHAMMYECKHH TOKH ABuraTeaA. 
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V3 (1) u (4) umeem: 


u : , 
(< a ay °) (Gi, mp is) (4 oe Psp as Pc us Ps np) (E 
tn — "G6 (ney i) Cee Peete Sere 


rae On — Tosa! ee 
Jl cokpaljeHua LO MHHHMyMa BpeMeHH pasrona ABHTaTeJA IpH OCMe 
Oe@HHM TOTOKa HeEOOXONUMO, 4TOOLI TOK ABUraTeJA MpH m000K ero CKC 
pocTH v Obl Ob paBeH ONTHMAJIbHOMY, T. €. M@KCHMAJIbHO LOMyCTHMOM 
3HAYeCHHIO tmaxc,y 2 LHHAMMYeCKHM TOK ly = tvaxc —Utc. TOK ty IPH 3aaHHbI 
tc H Oy ONPCAeAACTCA 3HAYCHHAMH TOKA Uy np UH COMPOTHBICHHA Pog = 0, +Py np 
MOSTOMY JIA NOAYYCHHA ONTHMaIbHOTO TOKa HeOOXOAHUMO 9TH NapamerTpl 
ONpeeIHTb TAKUM OOpasoM, uTOObI TOKM ABHTAaTeA MPH HEKOTOPHIX ABY 
eTO CKOpocTAX HavalbHoli ¥, (HampuMep, v, = 1, 2) HM KoHeuHON y, OLIN 61 
PpaBHbI MONYCTHMBIM M@KCHM@JIbHbIM 3HAYCHHAM tyaxci WH lmaxce. COOTBE’ 
CTBeCHHO JLHHaMHUeCKHe TOKH IPH 3THX CKOPOCTAX JOJXKHHI OBITD paBHl 
CBOHM MaKCHMaJIbHO OMY CTHMBIM Jd LAHHOTO CTATHYECKOTO MOMEHTA 3Haue 
HHAM byy = lmaxcy— oy H tag = buaxcg — lca, rae toy = Be | Oy M leg Ste 19> 
& — lake 1° ccm 


CTATHYeCKHE TOKH MPH Y, H Ya, @ 9 —=——~ HA a= 


make 2? 
Vo 
COOTBETCTBYIOMHe NMOTOKH ABuraTe JA. 

Tloncrapiaa B ypaBHeune (5) coOoTBeTCTBYIOIWNHe 3HAYCHHA 7, HY, MOM 


YHM [BA YpaBHeHHA A ONpeMeMCHHA HeEOOXOAMMBIX ONTHMAIbHBIX 3Hé 
MCHHA 1,1) He Pog 


OnTuMaJbHble 3HaueHHA: 


4 Sis Ue 9 4 8; Ue? 5 
bn 01 Pag | © — a Tr Oo ae ns 9 eS ae 1 =a ad 


ts np = — ; : ; (( 
ing OF (E— HP | Py — Pi gn) — ign G3 (E — U0 / 9, — Pig) 
ui : 3 : 
bra Oy (© Mee On —— Pian yee 3 
* E—.0.] 9, — Cla aaa 
— + = 0 Sensi Ree RAS SR Es See rere ] = 5 1 
Pos Pe Ps Wy é (e — oP / Po aad P25) (toy co a) Pan ( 


THe ty HW tkg—TOKM BOSOYX CHA, COOTBETCTBYION[HE MOTOKaM 9, H Q. 
TIpu tmaxcr1 = Umaxcg YpaBHeHuA (5) u (6) npHHMMaioT BUA 


. Bd . ae . 83 . 
Ya Py “a9 — !ne Po er 


tp jo 3 ; (§ 
. . 3 
t, 0, —1,.9 
u AL 2 q2 *2 
° 3 4 3 
oe ty Py — Py9 Po 6 ( 
oF - Ce 1 e) (épy ive, ing) ih 


IIpu mpeneOpexKeHHH WaleHveM HallpAXKeHHA B ruaBHol Wenn inane 1 0 
=Twaxc2? =O MocemHee ypaBHeHue eme GOoee ynpomaetca, pu 9TO 
0, =8/% H $2 = &2/ Vo. 

His MPHBCHCHHBIX BLIPaAKeHHH CeMyeT, YTO CONPOTHBAeHHe OOpaTHH 
CBASCH Py, BOSpacTaeT Cc yBelMueHHeM T,,, H C yMeHbUIeHHem T.. Ue 
MeHbmue 7y, TEM MeCHbIIe TOK ABuratenaA (?), TeM, Ce oBaTembHO, 607 
ee 3HAYCHHe P,, MOMKHO B3ATb JIA MOBLIMICHHA TOKa mBurateasa. Ue 
Ooupme 7T,,,, TEM MCHbUIe TOK, TEM, CAC MOBATeABHO, Gompee Pog MOIKE 
BbIOpaTh C UCbIO NOBBIMICHHA TOKA. 

OnpezennB 218 m060ro , COMPOTHBJICHHE (=P, + Py qp H BbIOpaB Pp 


Py 


Ryo mer SalaBUINChb Aco, T. €. CONPOTHBICHHEM er 


MOKHO HaHTH 9 
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cTaOHAM3upyrlomleli O6OMoTKH YCHJMTCA, MOXKHO HATH P,, a, Ce LOBATeAbHO, 


_M compoTuBaenve Ry ynpaBasiomeli ero OOMOTKH pH ZanHom CONpOTHB- 
_Je€HHH Welw OOMOTKH BoO3s6yxneHHA Bos6yguTena (1). Hating i, np» @rkKo 
ONpeMeAMTh NO mopmyvte (1) HesaBucHMy10 COCTABAAIOWLYIO Sgno 3AC BO3Oy- 
AUMTCNA &:, & CEMOBATCAbHO, H HAMArHHYMBaloUlyto cuty AWyo HesaBHucH- 
MOH OOMOTKH (3). 

Bee yKasaHuble BBIMIe pacueTHEIe (OpMYAbl IpHMeHUMBI KaK K JO6LIM 
SJIEKTPOMA@INMHHBIM CHCT€MaM yipaBJeHHA NOTOKOM BuraTeA (Tpex- u 
ABYXKaCKaHBIM C TP€XOOMOTONHEIM BO36yAHTeNeM), Tak WM K pewelHo- 
-/KOHTAKTOPHBIM CHCTeMaM. 

IIpemerbupii TOK BO36y2xX AeHHA, HEOOXOAMMBI WA cCOXpaHeHHA AMHA- 
MHYeCKOTO TOKA J; NOCTOAHHBIM B TeyeHHe BCerO Mpoyecca ocrma6meHHA 
NOTOKA BXOJIOCTYIO, H€ 34BHCHT OT BeJHUHHbI 3TOTO TOKa HM oOcTaeTCA 
ONHHM HM TCM Ke MPH PasAH4HbIX TOKaX MBHraTeIA. STO caenyeT u3 
ypapHenna (8) npH fy = ig, a TakKKe MOATBEPKMaeTCA 9KCHCPHMEHTAIbHO. 
Conpotupnenne we 1+ ,,+ 9, u3sMeHaeTCH Mpa 9TOM npaMo mpomop- 
IHOHAIbHO fy COrmacHO ypaBHeHHt0 (9). 

IIpu orcytcetBuH dopcupoBKu ty9=0 UH fenp=tse} cbopmyaa 2xe (7) 
mpespalilaeTca B BbIPaxenne 


sete 
tay Py 


MaKC 1 ) (51 eae igo 


=a, (10) 


Pos = 8, (e—i 


CompoTuBueHHe 9,, YMCHbIaeTCA C yBEMYCHHEM Tpeesa NOBLIMeHUA 


CKOPOCTH JBUMTATeA, TAK KAK IPH ITOM Ly; —Zgg yBemuuMBaeTca. Ilo op- 
myste (10) MoxHO onpeZeMTb COMpOTHBJICHHE P,,, HEOOXOMHMOE AAA N0- 


JIy4eHHA 3aRaHHOTO TOKa zy, B CXEME C OTCYTCTBHEM POPCHpOBKH. 
ConocTaBeHHe BbIYMCJCHHBIX 110 PHBE AeHHbIM BbIWWe POPMYAaM OIITH- 


M@JbHBIX 3HAYCHHH 7,,, HW Py, C 9KCICPHMCHTAIbHEIMM, MOJYYCHHEIMM Ha 


3NeKTpONpuBOTe c zBuratesem 475 a. c., 2208, 150/300 06/™m mpu otcyT- 
CTBHM CTaOUIM3Npyiolleh OOMOTKH NOKa3bIBaeT, UTO pacxXoxXeHHe MeaIY 
STUMM WaHHbIMU LAA tsnp HE Compute 13°/,, aoa 1+p,, + 56— AO 52%o. 


Bcecow3Hbli 3a0uHbIi AL 
NOJHTCXHHYECKHH MHCTHTYT 24 XII 4 


LIMTHPOBAHHAA JIMTEPATYPA 


1H. 0. Kynouukuit, JAH, 94, N 6 (1954). 2? B. Tl. Huxurun, H. II. Ky- 
auuuKkul, Usp. AH CCCP, OTH, N 6 (1948). 
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Woxkaagn Akagemun Hayrx CCCP 
1954. Tom XCV, N 2 


KPHCTAJIIOLPA®H A 


JI. 4. TATAPHHOBA u 3. Fr. MMHCKEP 


IMEKTPOHOrFPA®HYECKOE UCCJIEMOBAHKHE AMOP®HOM CYPbMbI 
IPH MOMOWH ®YPbE-AHAJIM3A KPHBOM HHTEHCHBHOCTH 


(ITpedcmasaeno axademuxom A. B, Ll y6xnuxosum 6 I 1954) 


IIpu 3eKTpoHorpaduyeckOM HCCACNOBaHHH CTpyKTYpHI MOWeKYJ B na- 
paX H IeHOK BBICOKONOJHMePOB IIpHMeCHAIOT Ba MeTOMa pacueta. 

Metoq mpoo (*) coctouT B NpoBepKe MpHHATOH AAA uccMenyeMoro 
BeulecTBa CTPyYKTYPHOH MOfeIH MYTeM CoNocTaBeHHA MaKCHMYMOB Ha 
KPHBOH MOJICKYJApHOTO pacceHHHA C YIVIOBbIM NOJIOKCHHEM MA@KCHMYMOB. 
Ha 91@KTpoHorpaMMe. Kpupat MOJeKYyAApHOro paccesaHHA BLIYHCIAeTCA N10 
H3BeCTHOH opmy.te: 


Sin sr 
I= YD Sofa", (1) 
ju fh] Pq 


rie fp—(yHKUHA pacceAHHA QICKTPOHOB aTOMOM Pp; rpg paccTosHue 
MexK Ty aTOMaMH pu g; S=4nsind/). 

Bropok MeTo COCTOHT B BEINHCeCHHH (PYHKUMH palHadbHOTO aTOMHOTO 
pacupemenenua D(r) (7) 43 cooTHOmeHHaA: 


Diese hows (2) 


3mecb J,—BH3YaIbHO OWCHEHHbI€E MHTCHCHBHOCTH M@KCHMYMOB-OPeO.10B 
Ha 3eKTpOHOrTpaMMe; k—unca0 Opeosnos. Tlomo*xeHHA MAKCHMYMOB Ha 
KpHBoh Di (r) awT BaxkHeHIIMe Me@2KATOMHBIC paCCTOAHHA B MOJeKyJe. 
STOT ME€TOM HUMeCT BCHOMOTATebHOe 3HAYCHHE; OH MO3BOMACT OFpaHHUHTb 
BO3MOXKHOC YHCAO CTPpyYKTYPHbIX BapHaHTOB. 

B wactosmeh paOote np HCCeOBaHHH CTPpYKTYPbl AMOp*HOH CYPbMbI 
Obl IpHMeHeH (Pypbe-aHalH3 AA OOpaOoTKH 9KCHePHMeHTAaIbHOH KPHBOK 
HHTCHCHBHOCTH, IPHyeM NOCJe HAA HOPMHPOBalach NO KpHBOH aTOMHOTO 
dbakTtopa. B pe3yabtate pacueta Obla NomyyeHa KpHBad pawasbHoro 
paclipeeeHHA ATOMOB CYPbMbI, H3 KOTOPOM ObIAM ONPeMeJeHbI HE TOAbKO 
OMW2KaHIHe M@2XATOMHbIe paccTOAHHA, HO MW UHCI Om Kahwux cocezen. 

Tlono6upii mMeTox paspa6oTaH B peHTreHorpadun (*) tad u3syueHua 
CTPOCHHA 2KUAKOCTeH WH aMOp*HbIX TE. 

Kpupan paqwabuoro pacnpeweceHHa BHIMHCAeTCA M0 dopmyve: 


©O 
2r é : 
4nr°p (r) = 4nr*py = si(s) sin sr ds, (3) 
0 
rie p(r) —PyHKUHA ATOMHOH NAOTHOCTH, OMpeAeHeMaA TEM, TO 4nr?o (r) dr 
MpeAcTaBAAeT Cp€MHee YHCO ATOMOB, HaXOMAMHXCH Ha paccTOAHHH OT Fr 
no r+ dr oT BblOpaHHoro; Py — cpe Hee YHCAO ATOMOB B CAMHULC o0bema: 


TLIOTH. i : (s) oe Teen a 1 


Po = aromH. Bec X Macca aT. BOOp. ’ Te OR 


MarepvasioMm jd pacueTOB B fZaHHOH paOoTe CAYXNIM CHUMKU OT 
aMOpHOH CYPbMbI, Ha KOTOPHX MOXKHO ObIMO H3MCPHTb 8 opeowsos.. 
Bonpoc, He ABIAIOTCA JIM Opeombl pesyAbTAaTOM AuppakunH OT MeCAKO- 
mucnepcHoll KpucTatiMyueckoH (a3sbl CYPbMHI, Obl pelleH Ce€LYIOUWMM! 
o6pasom. IIpw ouveHb MeAICHHOM BOSTOHKE CYPbMbI B aJIeKTpoHOorpade HU! 
OAHOBPeMeCHHOM HaOsIOLeHHM AuG- 
(ppakWHH Ha 9KpaHe MOMHO 3aMCTHTH: 
nOABIeHHe opeowoB. EcaH B Hafe- 
*KallHH MOMEHT IIpeKPpaTHuTb BOSTOHKY,, 
TO MOXKHO BUCTb, KaK CyPpbMa HauH-: 
HaeT MOCTENHEHHO KPHCTAIIM3OBaTbCH: 
TOABJIAIOTCH CMAObIe, HO PE3KHE KOJIb- 
ila, KOTOPbI€c CTAHOBATCH CHJIbHee, a 
OpeOUbI OcaGeBaIOT H, HAKOHEL, HCue- 
3ai0T puc. 1 Ha BKselKe (K cTp. 241). 
Kak BHHO, KOJIbila OT KPpHCTaIHye- 
CKOM CYPbMbI MOABJIAIOTCANOL YruamMu, 


}2 04 06 08 OTJIMUHbIMH OT TeX, IPH KOTOPbIxX NO- 
sin ABIAIHCb OPeOJIbl. SOTO ABMCHHE MBL 
A CUHTACM JOKA3aATCJIbCTBOM Cy WleCcTBO- 
Puc. 2 OKCHeEpuMeHTabHaH KpuBaA HH- BaHHa amop@Hon (pa3bl CYPbMBI. 
TCHCHBHOCTH; f? — KpuBaa aTOMHOro Ina onpeneneHua. WHTeCHCHBHO- 


; / 
PARLOR GUC P EN crefi OBO mOyueHo 6 CHHMKOB OT 


aMOPHOH CYPbMbI MPH KpaTHbIX 9KC~ 
no3nuuax B 2, 4, 8, 16, 32 nu 64 cex. Ha Bu3yatbHOM MUKPOoTomerTpe 
Tuna TaprmMana c Hux ObII0 CHATO 6 MHKPO@OTOMeTPHYeCKHX KPHBbIX HS 
KOTOPBIX ObIIH ONPeeJeHbI NOUePHeHHA B PAE TOUCK IPH KaxTOH 9KC- 
nosHuHu. Jjaiee Oblt IpHMeHeH MeTO KPHBEIX NouepHeHHsA (*), MO03BO- 
JMBIUHH ONPeeJIHTb OTHOCHTEJbHbIC 
MHTCHCMBHOCTH B TOUKAX MHKPOoTo- 
MC€TPH4ECKHX KPHBEIX IA PAA 3Ha- 
yeHui sind /); 10 HHM Opa MOCTpoe- 
Ha 9KCHePHMECHTAIbHad KPHBad HHTeH- ~ 
CHBHOCTH. 30 
ts 
$ 


LA 
Tlarbuelimaa onepauua cocrout B i iva ad 
COBMEICHHH NOyueHHOH KpPHBOH C om Bie 


: i LT 
KPHBOH aToMHoro (pakTopa paccesHHA EAS | | 
ae a 


QICKTPOHOB JIA CYPbMBI: °TFG & DATA ee 


os (Z— F/? 
I Aire sin 9/ A)*’ Puc. 3. Kpupasx panManbHoro pacupex 
JIGHHA 


Z = 61 —nopaaKoBpii HOMep Cypb- 

mpl, /— DyHKWua ATOMHOrO pacceaHHA 

PCHTreHOBCKHX Ayuel. J,1A BOS3MOXHOCTH yKa3aHHOTO COBMeLICHHA NOva- 
raeM, Kak jleaioT OObINHO, 4TO pH OombuIMx yrulax paccesHUA, pH 
KOTOPHIX Ha 9KCNePHMEeHTAIbHOH KpHBOH MHTCHCMBHOCTH He MOABAAeTCH 
Oo1buIe HH OAHOTO MaKCHMyMa, paccexHMe OT HCCeAyemoro BeecTBa 
coBmaqaeT C paCCeAHHeM He3aBHCHMbIMH aTOMaMH aHHOTO BeUIeCTBA. 
IlocueqHee noyyMM, CCH BO3bMeM CYMMY KOrepeHTHOTO M HeKorepeHt- 
HOTO paCC€AHHA SJCKTPOHOB aHHbIM BeuecTBoM. KorepeHTHoe pacceaxHue 
ONpeeAeTCA IPH NOMOMH PYHKILMH ATOMHOTO pacceAHHA PCHTTEHOBCKUX 
ayueH, KoTOpyio OepeM U3 HHTePHANMOHATbHHIX Tadsuy. HeKorepentuoe 
pacceanue (°) AA CYpbMbl MOXKHO HE YUHTHIBATD. 

CopmemeHne SkKCHepHMeHTaIbHOH KPHBOl MHTeHCHBHOCTH C KpHBOd 
aTOMHOrO (pakTopa (cM. puc. 2) npoMsBO_HAOCh npH sind/A~0,8. To pany 
3HaueHHh Z(S) Oba nocTpoeHa KpuBasx Si (s). 

Huterpai B dopmyne (3) Bpruncaaaca rpaduueckum nytem. B pesyab- 
Tare Oblla onmpeeneHa Mu mMocrpoewa KpuBaa 4xr2p(r), moKa3bIBaIollas 
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PallMaJIbHOe paciipezesenve aTOMOB B aMOpdHoli cyppmMe. Ha tom xe 
rpaduke HaneceHa KpuBasd cpeseli aTOMHOli muoTHOCTH 4nr205 (cM. puc. 3). 
Titomanb nom KaxKqbIM MaKCHMYyMOM JlaeT uucO aTOMoB n, HaxomAlluxca 
OT BbIOpaHHOrO Ha TaKOM paccTosHMU, pH KOTOpOM MoABMICH MakCHMyM. 

Tio Buay KpHBaa 4x/2e(r) orauuaerca or MOMOOHBIX KPMBBIX, Mosy- 
YaeMbIX IPH PCHTTCHOBCKOM aHaJIH3e, TEM, UTO BCe €€ MAKCHMYMBI BBIAB- 
JICKEL OTYCTIMBee, pasfeWINCb axe 2- u 3-1 MaKCHMYMbI, KOTOpbIe 
Ha@ KPHBOH, MOJYYeHHOH NA aMOPHOM CypbMbI peHTTeHOBCKHM MeTOJIOM 
B paSote Xeuyzyca (°), NouTH cMmMCb B ODMH. 

B ra6a. 1 conocTaBJAloTca WaHHble, MOJLYYeHHbIe Ia aMopuolt CyppMBI 
HaMu u X€HTYCOM, U WaHHble WIA KpHCTaWIMyeCKOH CypbMbI. 

PaccmotTpeHve TaOJIMUbI MOKA3bIBaeT, UTO B NepBOl rpynne Habmoaerca 
MOBbIIMeHHe KOOPAHHAaWUMOHHOMO YMCa y aMOP*PHOM CypbMbI MO cpaBHeHUiO Cc 
KpUCTasIMYeCKOH ¢c 3 Mo 4. 

Bo BropoH KOOp—MHalHNOHHOH rpymme uMeerca pacxoxMeHHe JaHHbIX BO 
BCex Tpex cJlyyasx. 

Tpetba rpymlia xapakTepusyetca 9 OM KaliluMM aTOMaMH MO HalIuM 
WaHHpm u 12 no qanHpimm Xeugzyca. B KpuctTasiMueckol cyppbMe, ecu 06b- 
@]MHUTb Ba OJIM3KHUX paccToMHus 4,27 : 

u 4,50 A, nomyaum 12 aromos. O6utee Taoauna 1 
YHCIO ATOMOB JWIA MepBbIX Tpex rpynn 
paBHo 18 Bo Bcex Tpex calyyuasnx. 

Mbt BBIABHJIM MaKCHMyM pH 
r=—4,95 A; naollagb MO HUM COOT- 
BeTcTByeT 3 aToMaM. B xKpucTauinuye- 
CKOH cypbMe Ha _ paccTosHuy 5,15 u 
5,23 A umerotca 4 aToma. | 


Amopdbuas cypbMa 


Kpuctaqauu. 


Halu janupe AanHBle cypbma 
Xeuyca 


° ° 


Te Ne n is. IN. n 


NONe Makcu- 
MYMOB 


B natro rpynme, no Hamm man- 8 a : ae : ae : 
y ? i) 

‘HBIM, HMeeTCH 28, 10 MaHHbiIM XeHAyca, 3 “48 \ 9 | 418 \42 | 4.27 |) 6 
30 aTOMoB. 4.50 | 6 

Mobi noslyumau ele wectol MaKew- 41] 4,95} 3 inh 
MyM — pu r=7,10 A, naoulagb no Doct 
pee P Be en os k= |e an nO 

pblIM coorgercrByer 12 aToMaM. | 749 | 49 


Ha kpuBoh paguasbHoro pacmpezesie- 
Hua XeHyca 9TOTO MaKCHMyMa_ HET; 
‘XapaKkTepHo, ¥TO Ha Heli B STOM MeCTe HMeeTCA ABHbIM MHHUMYM, TaK 2Ke Kak 
upu r= 4,95 A. 

O6duHi BUA KPUBOM CBUeTeJIbCTByeT O TOM, YTO B ZaHHOM culyaae HaM 
Yalocb H3BIeub Oomee NMOMPOOHbIe CBeAeCHHA O CTPOCHHHM BelecTBa, 4eM 
IPH Pe€HTTeHOBCKOM MeTOe. Tak HallpHMep, MepBbid MaKCHMyM NouyuMcsa 
W30JIMpOBaHHbIM, TaK Ke Kak TPH oclexywulMx MakcumMyMa. V3 storo 
OObIUHO MealOT BEIBOL, YTO B HCCJIENYEMOM BeLLeCTBe CYILeCTBY!IOT MOBOVJIb- 
HO YCTOMUMBbIe TPyMMHpOBKH, OOMCH AaTOMaAMM Mey KOTOPbIMH OTCYT- 
cTsyer. Tak, Ja nepBol rpymmbl 43 5 aTomos (4 coceyza) HalpalimBaerca 
TeTpasapuyeckad KOHUrypallua, OCOOeCHHO eCJIM IIPHHATb BO BHHMAaHHe, TO 
ATOMHDIM paluyc CypbMbI upH KoopauHayMu 4 paBen 1,4. Terpasmpuyeckan 
KOOPAUHALNA WIA CYPbMbI B KpHCTaIMUeCKMxX cbasax HaOsIOMaeTCA, HaTIpH- 
Mep, B pellieTKax coequneHuli InSb u GaSb, o6mamatoulux cTpykTypou au- 
masa. Mimetorca yKa3aHua psaa ucclesoBpaTeleu, TO, NOBHAMMOMy, He 
TOJIbKO B dJIeMeHTax 4-H TpyIMbl MepHOAMYeECKOH CHCTEMBI, HO HW B SJICMCHTAaXxX 
5-1 u 6-li rpyim MOxKeT OCYIMeCTBIATLCA BaJICHTHOe COCTOAHUe Sp, ABJIAIO- 
Uleeca THOpHAM3HpOBaHHOH cBASbIO C€ YeTBEPHOM  KOOPAMHalMelt M0 
TeTpasmpy. 

OueBHyHO, UTO aMOpdHad cypbMa OOJamaeT ONpeeseHHbIM CTPOCHHEM, 
OTJIMUHBIM OT CTPOCHHA KpHCTaJIMYeCKOH CypbMBI. 

Jina oObeKTHBHOM OWeHKH MOJIVYCHHBIX Pe3yJIbTATOB MBI PpaCCHuTaJIH MO 
cbopMysie (1) KpHByIO MOseKyApHOrO pacCedHHA NO HallMM WaHHbIM HU MO 
maHubim Xeumyca. Jlyutee cxomeHve HalieHHbIX MaKCHMYMOB C 9KCIICpH- 
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MCHTaJIbHO TIOJIYYeCHHBIMH OKa3aJlOCcb B HacTOAUeli padoTe: coBnaJIM BCe 
7 MakcuMyMos. Ilo qaHHbIM Xeuxyca CcopnadiH 4 MakKCHMyMa. 

Ha oOcHOBaHHH BbIIIeM3IOKECHHOrO HAM KaXKeTCA, TO JIeKTPOHOrpa*uye- 
CKMH MeTOJ, © He Me€HbUIMM yCIIexOM, YM PCHTTEHOBCKHH, MOKET ObITb MPH- 
MeHEH [WIA YCTAHOBJICHHA palHaJIbHOro paciipezeseHHA ATOMOB B AMOP@HBIX 
BeLIeGCTBaXx *. 


Ilocrynus0 
15 XII 1953 
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: Korga annan pa6ora Opina BplllomHena, Mbt TOMYUHM MMKpOoTorpaMMbl, cCHATHIe 
mo0esHo K. II. Mameyosrim no namef npocn6e c SMEKTPOHOrPaMM OT aMOp@uHOit cyppMbI Ha 
pal ie FD a a MuKpodotometpe. MuxpodororpamMnt BnomHe noxxomaT Ansa o6pa- 

H H MOYYeHHA SKCNeEPHMeHTaIbHOH KPHBOM HHTeHCHBHO 
cTH MO Mer “ 
moyepHeHHA. ghee 
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Hornage Axagemun Hayrx CCCP 
1954. Tom XCV, Ne 2 


XHMH4 


Yuen-koppecnouzent AH CCCP K. A. AHJ.PHAHOB, JI. WH. MAKAPOBA, 
JI. M. BOJIKOBA u B. A. OJ WHEL 


CHHTES ¢-XJIOPMETHJIAJIKOKCHCHJIAHOB HU 3AMELUEHWE Y HUX 
rAJIONTA HA I9®HPHbIE FPYNAbI 


B mutTepatype OMMCaHO 3HaNHTebHOe uuCIO B-ranoumaIKuAaIKOKcnu- 
CHJaHOB, YTO %Xe KacaeTCA o-ralOHLaIKHMAIKOKCHCHMAHOB UM o-aaKOKCHaN- 
KHaIKOKCHCHaHOB, TO MOJYYeHHI IHUIb OTACIbHBIC MpeAcTaBuTeaH pana 
a-xMOpsTHa- (1) H %-aIKOKCHSTHATpHaIKOKCHCHaHOB (*) H XJIOPM€THATpu- 
aToKcucnuaH (%). 

CuutTe3 XJOPMeTHJAIKOKCHCHIaHOB HM XJOPMeCTHAMCTHATMamIKOKcH- 
CHJaHOB HM OCOOeHHO HCCeOBAaHHe peakKUMH samemleHuA Tranouma Ha 
NOMAPHBIe TPYNMbI MPC LCTAaBIAIWOT TEOPpeTHUECKHH MHTEPEC, TAK KaK I103BO- 
JAT CYQHTb OO ycToHunBocTu cBa3H CICH,—Si u onpenzeautTh Bo3MOx- 
HOCTH CHHTe3a COCMHCHHH C NOAAPHHIMH rpynmaMH B a-noOKeHHE 
y 9TOrO Kaacca CoeHHeHHH. 

CuutTe3 XJIOPMeTHaIKOKCHCHI@HOB WU XAOPMeTHAMeTHALHAIKOKCH- 
CHaHOB UM fefcTBHe Ha HeKOTOPbIe H3 HUX ZTHMATOM HATPHA C UeIbIO 
BBE JeCHHA WpocToH spupHok rpynnbl B &-NONOMKeHHHM K aTOMy KpeMHUA 
y aJKOKCHCHaHOB COCTaBHAM 3amauy HacTOoAMero ucceOBaHHA. 

B paOote Onli0 HalmeHO, YTO Mp AeHcTBuM Ha XMOPMETHATPUXJOp- 
CHaH UW XJOPMeTHAMeCTHATUXAOPCHAaH H30NPONHAOBEIM, H306yTHAOBEIM, 
H-OYTHAOBLIM HW H30-AMHJOBLIM CIMPTaMHM peaKIlHA HAeCT 10 TaAKHM CXeMaM: 


14. CICH,SiCI, + 3ROH —> CICH,Si (OR), + 3HCI. 
2. CICH, _ Cl,-+2ROH—>CICH, __ (OR), + 2HCI. 
Si Si 


CH,” CH,” 


Peakllua 3TEpHUuKAUMU MpOXOAUT XOpomwlo, Mp sTOM He HaOsIOMaeTCA 
OTIICMJCHHA XIOPMeTHAbHOM Tpynmbl OT aTOMa KPeMHHA. 

IIpH noMomM yKa3aHHbIX peak Obl MOy4eHbI HOBLIC COCAMHeCHHA, 
CBOHCTBA KOTOpPHIX IpHBeeHbI B Taos. 1. 

Msyuenwe peakuvuM 3aMeHb! Xlopa B XMOpMeTHATpHOyTOKCHCHAaHe 
HM XJIOPMeTHIMCTHAMMOYTOKCHCHaHe MpOH3BOMOCh C STHMATOM HaTpHaA. 
OnbITHI 10K1341M, UTO peaKUMA NPOTeK2ET B HANpaBJICHHU 3aMeleHHA XTOpa 
B -I1OJIOMKCHHH K aTOMY KPeCMHHA y XJOPMeTHAOYTOKCHCHaHOB Ha MpOcTy10 
a*pupHylo rpynuy nO ciexyIoul4M CXeMaM: 


1. CICH,Si (OC,H,)s -+ C,H;ONa > C,H,OCH,Si (OC,H,)3 + NaCl. 
2, CICHs __ (OCgHy)2 + CzHsONa —> CyH,OCH,, _ (OCgHo)s + NaCl. 
Si Si 


CH,” CH,” 


Buld WoyyeHbI HOBbIC COCMHHEHHA STOKCHMETHATPHOYTOKCHCHaH 
Wo 3ITOKCHMeTHJIMCTHARMOYTOKCUCHIAH, COMepxKalue B a-NOOKCHHU 
K KpeCMHMIO S*pUpHble rpynnyl. PuswyeckHe CBOHCTBa NOWyYeHHbIX COC AM- 


HeHHuH mpuBeseHbl B TaOn |. 
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Ta6auna it | 


MR, | 
Tapse 
T. Kun. HHe 20 20 
BemecTBo Xumunueckas cbopmyza Bec aa 2 nn } 
pr. cr BBY. *| HaHa | 
XOpMeTHITpU(H30) CICH,Si(OC;H,)s 196—198] atm. |0, 9836/4, 4145/65, 11/64,85 
MpONOKCHCH aH 
XaopMetTuatpu(H30) CICH,Si(OC,H,)s; 232—235| » |0,9977/1,4235|/79,0 |79,04 
OyTOKCHCHJIaH 
XaopMeTHITpH CICH,Si(HOC,Hg)s5 243—244| » |0,9625/1,4270/79,0 |79,3> 
(HOpM.)OyTOKCucH- 
aH 
XaopMmeturpu(us0) | CICH,Si(OCsHy,)3 278—280| » |0,9565/4, 4285/92, 96/91 ,3 
aMUJIOKCUCH IaH 
XJIOpMeTHIMeTHILU CICH,CH,Si(OC,H2), 177—178} » |0,9540]1,4135/55, 28/55, 24 
(u30)NponokcucusaH 
XJOPMeTHAMeTHILN- CICHs 
(430)6yTOKCHCHaH oe PrilOCaHo)2 214—215) » |0,9472}1,4220/63,5 |64,0: 
XaopMeTHIMeTUINU CICHa. 
(HOpM.)OyTOKCuH- Si(HOC,H,). 224—227| » |0,9567/1,4260/63,5 |64,0 
CuwlaH CH,” 
XOpMeTHAIMeTHALH- CICHs 
(430) aMMJIOKCHCH aH ne POCsHin) 2 244—246} » |0,9414!1,4300/73,6 |73,20 
3 
OTOKCHMeTHITpH- C,H;OCH.Si(HOC,H,), |445—117/20 mmj0, 9079/4 , 4237/85 , 26/86 , 0% 
OyTOKCHCusIaH 
SToKcuMeTuametus- |C,' '~ ~ 
JM(HOpM.)6yTOKCH- )> (HOC, Hyg). |420—124]14 mo|0, 8844/4 , 4168/70 64} — 
clay CH 


* MouekyiapHble pedpakyuu pacCuHTbIBaIHCh TO CBA3AM. 


IKCNEPHMeHTAALHAA UACTh 


XAIOpMeTHATPU(M430)NponMOKcucuaAaH. B Kon6y, cHadxeH- 
HYIO OOpaTHbIM XOJIOLUJIbHUKOM, Kall€IbHOM BOPOHKOM, TePMOMETPOM HM Me- 
watKOH, WoMemamocb 95 r (0,51 Moma) xmopMeTuATpuxsOpcHana (T. Kun. 
115—120°, Cl’ 57%). pu nepememusBanuu B Tesenue 4aca NpuOaBAANOC- 
100 r (1,66 moa) u30nponusoporo cnupta (T. Kun. 83°). Tocae BBeqenus 
BCeroO CIIMpTa peaKUMOHHaA CMeCb Te€peMeWIMBaach pH MaHHow Temne- 
patype 30 muu., sarem eme 5 yac. upu 120° no nomHoro yaneHua 
Xopuctoro BosOpona. TlomyyeHHEI NpOAYKT pasrouAsca u3 KOMObI DaBop- 
cxoro. [Jonyyeno 86 Yr xaOpMeTHITpHus0MponokcucusaHa Cc T. Kut. 
195—198°; np 1,4145; dj 0,9836; Brixom 59%. 

Halimeno %: C 44,8; 44,6; H 9,91; 9,48; Si 10,12; 10,04; Cl 13,0; 13,5 
CypHogOgSiCl. Buraucaeno %: C 45,15; H 9,43; Si 9,51; Cl 13,94 


XTOpMeTUATPU(M30)OyTOKCUHCHAAaH. TlomyueH ananorM4HO u3 
65 r (0,35 moma) xaopmeTumTpuxsopcuaana (tT. Kum. 115—120°, Cl’ 57%) 
u 90 r (1,23 Mousa) u300yTuaAOBOro cnupta (T. kun. 107—108°). Ilonyuennprit 
MpOAYKT pasrouaica u3 KoMOnr PaBopcKoro. Pasronka npowyKTa fama 
60,8| r xwopmMetTuatpuuso6yToKcucuaHa c T. Kun. 234—237°; np 1,4235; 
d? 0,9577;: Buixon 62%. 

Halineno %: C 51,8; 51,9; H 9,3; 9,6; Si 9,32; 9,55; Cl 12,0; 12,2 

C,3HagO3SiCl. Bpruucneno %: C 52,5; Int @L7k Sigose Cl 44,9 

XMOpMeTHATPU(HOpM.)6yTOKCUuCcUusAaH. TJonmyuen ananoru4uHo 
u3 100 r (0,54 Moan) xmopmMeTuiTpuxaopcuaana (tT. Kun. 115—120° 
Cl’ 57%) u 1380 r (1,75 mona) x-6yTunoBoro cnupta (T. Kun. 116°, 
np 1,3995). Tponyxr pasrouaaca u3 Kou6n Papopckoro. Tomyueno 
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XJOPMETHITpH(HOpM.)OyTOKcuCuaaH Cc 1. Kun. 243—244% 7% 1,4270; 


“di 0,9625; Brrxon 72%. 


' Haltimeno %: C 52,6; 52,2; H 10,2; 9,8; Si 8,86; 8,70; Cl 14.98: 41.24 
CisHogO,SiCl. Brruucaeno %: C 52.5: H 9,78: Si 9,4; Cintio7 = 


’ 


XIOPMETHATPU(U30)AMUAOKCUCHAAH. TlotyyeH anasormuno 


—u3 81 r (0,44 Moas) xaopMetuaTpuxsopcusnana (T. Kum. 115—120°% Cl’ 57%) 


uv 130 r (1,4 Mousa) u30amMuao0Boro cuupta (T. Kun. 132°, n*) 1,4072). Ipoxyxr 
pasrousAca us Ko16n1 PaBopckoro, Toryyeno 121 r xnopmeruaTpuu3oamuu- 
OKcucHaHa Cc T. Kun. 278—280°% np 1,4285; d? 0,9565; Brrxom 64,7%. 


’ Haineno %: C 57,05; 56,86; H 10,71;10,46; Si 8,07; 8,42; Cl 10,66; 10,15 
C,gH3,0,SiCl. BaryucaeHo %: C 56,72; H 10,6; Sieoei Cl 10,48 


XIOpMeTHAMETHAAU(M30)NpOonOKcucuaan. Tlonyyen ana- 
JoruyHo uz 90 r (0,55 Mona) xwopMeTuaMeTuquxaopcuiana (T. Kun. 
119—121°, Cl’ 43,2%) u 70 r (1,1 moas) usonponuaosoro cuupta (T. Kum. 
83—84°). IIpoxykT pasronsica us KoOEI PaBopcKoro. Tlosyyeno 83 r 
XJIOPMETHIMCTHAAMHSONpONOKCHCHaHa c T. Kun. 177—178% nB 1,4135; 
* 0,9540; Brixon 72%. 


Haligeno %: C 44,6; 44,9; H 9,5; 9,7; Si 12,9; 12,6; Cl 17,0; 17,4 
C3H,,0,SiCl. Brigucnmeno %: C 45,6; Jal LOZ SiSyor Cl 16,86 


XAOpMeTHAMETHAAU(M30)OyTOKCUCHsAaH. Tlomyuen anano- 
ruuno us 200 r (1,23 Mona) xXaopMeTHIMeTHAQHXNOpcumaHa (T. Kun. 
119—121", Cl’ 43,2%) mu 220 r (2,97 Moas) uso6ytunoBoro cnupta (T. kun. 
107—108°, np 1,3375). Mponyxt pasrousaca u3 KOAObI ®apopcxoro. Ilouy- 
yeHo 220 r xJOpMeTHAMeTHIQuu3800yTOKCHCHAaHa c T. Kun. 214—215°; 
np 1,4220; di? 0,9472; Brrxon 72%. 


Hafigeno %: C 49,24; 50,11; H 9,5; 9,45; Si 10,9; 41,03; Cl 15,0; 14,5 
Cyolde302Si1C), Brraucaeno %: C 50,3; lal Boe Shh alal 7/6 Cl 14,88 


XTOpMeTHAMETHALU(HOpM.)OyTOKCUHUCHaAaH. Tlomyyen ana- 
noruyuHo u3 150 r (0,91 Moma) xaopMeTuaMeTuIquxaopcuaana (T. Kun. 
119—121°; Cl’ 43,2%) u 170 r (2,29 mMoasa) H-OyTuOBoro caupta (T. Kun. 
116°; n> 1,3995). TMponyxr pasronanca us KoNOnI @Mapopcxoro. Ilomyueno 
170 r xaopmMeTuiMeTuigqu(A)OyToKcuCHIaHa c TT. Kun. 225—227°; 


n>) 1,4260; di? 0,9567; Brrxon 77,5%. 


Hafigeno %: C 49,2; 49,3; TH 9,94; 9,68; Si 11,0; 11,8; Cl 44,7; 15,0 
CypHe,02SiCl. BrruncneHo %: C 50,3; H 9,04; See Cl 14,88 


XTOpMeTHAMEeTHUAZU(M30)aMuUAOKCHCHAAaH. I[lonyyueH ana- 
noruuHo u3 200 r (10,8 mMoaa) xaopMeTHIMeTHILuUxXNOpcHaHa (T. Kum. 
119—121°) u 250 r (2,9 moana) u30amuaoBoro cnupta (T. Kun. 130—131° 


np 1,4079). IIpomyxr pasronauca u3 Kon PaBopcKoro. Toayueno 280 r 
XJOPMeTHAMETHIAMU30AMHJIOKCHCHaHa C T. KUI. 9438—944°: n® 1,4300: 
” 0,9414; Berxon 88%. 


Hatinenom): ©2 52,5" 52,4; 10/19: 10,43; Si 96: 9.8; Cl 14,0; 13,8 
C,2H.,O2.SiCl. BrryucneHo %: C 54,0; H 10,43: SiglOyo: Cl13;3 


Tlomyyenue 9TOKCUMETHAMCTHARHOYTOKCHCH MAHA. 

3,01 r meTamtamueckoro HaTpua u 30 Tr cBexKeneperHaHHoro KCHONa Harpe- 
BaIHCb B KpyrAOROHHOK KONOe LO KuNeHHA KCuONa. Kak TObKO KCHION 
gakulal, KOJOy 3aKpbiBatM mpoOKof wu CuAbHO BCTpaxuBatu. B Kooe 
nowyuaicd MeJIKHH mOpomoKk HaTpwa. Kenton Haq HaTpHeM 3aMeHAICH 
CBEKMM, WM CMeCb Nepenocuach B TpexropdAylo KoMOy C MEeIlaIKOH, 
XOJOLUAbHHMKOM, KalieIbHOH BOpOHKOM um TepMoMeTpom. 143 kKaneJbHOH 
BOPOHKM IPHAHBaOCh NO KallaaM K TepeMelMBaeMOMy HATPHIO 6,0275 

att 


aOcomoTHOrO 3THAOBOrO cHupTa, pa3s0aBJIeHHOrO KCHJIOJIOM B OTHOMCHHH | 
1:1. Tlocae BBeweHua BCero CNMpTa CMeCb NepeMelIMBatacbh MpH TeMMe-- 
patype 60—70° 30 mux. K nowayyeHHOMy 9STHAaTy HaTpHA, OXaxKTeHHOMY 
mo 20°, mpHaMBatoch 43 BOpoHKH 30 r xTOpMeTHIMeTHALMOYTOKCHCH aH. 
Ilpuanpanne conpoBox 1a0cb BEINaweHHeM cBeTworo ocaKa. Ilocae BBese-: 
HUA Bcero a*pupa CMecb HarpeBatacb upH 100° 5 yac., mOcTe Vero WKALKOCTH 
OT(PUALTPOBIBAaCh OT BHINABMIerO AMOp*HOrO OcayKa Ha BOPOHKE BioxuHepa: 
B neperoHHyio Ko6y. XXkuaKocTb neperonasacb upH 14 MM prt. cr. Pas-: 


roHKa laa 9,2 r 3STOKCHMeTHAMeTHAANOyTOKcucHana c T. Kam. 120—124°. 


np 1,4168; dz 0,8844; Bprxom 31% or Teoperuyeckoro. 
Hafineno %: C 58,6; 59,01; H 10,64; 10,06; Si 10,64; 10,28, 


C,H;OCH, 
si (OC,H,)». Buruncneno %: C 58,4; H 10,13: Si 11,2 
H 


3 


Tlonyyenne 9TOKCUMEeTHATPHOyTOKcCHCHAAaAHA. 2,35 Fr Me- 


TaIMH4YeCKOrO HaTpud U 25 T neperHaHHOrO KCHOa NOMeMWaIMCb B KPyr- | 


JIOMOHHY1O KOJIOy, CMeCb HarpeBalacb LO KHMCHMA KCHOa HW BCTPAXMBAMAaCh | 
AA MOYYeHHA NOpomKOOOpasHoro HaTpud. Keno 3aMeHAJICH CBe2KUM 
(To 2*e KOJMUeCTBO), H CMe€Cb TepeHocusach B peaKUMOHHyIO KONOy. Hs 


KaNeIbHOM BOPOHKM K HaTpHIO MpHAMBaTOcb 4,65 r aOcOTIOTHOFO STHOBOFO | 
cmupta, cmMemaHHoro (1:1) c Kcuaonom. Tlocae Toro Kak BeCb HaTpHH | 


KanuamM 20 r xa0pMeTuaTpHOyTokcucuaana. TIocae BBeweHuA BCero supe 
CMe€Cb HarpeBalaCh IpH MepeMemiMBaHHH B TeyeHHe 3 yac. mpH 100°. 


mpopearupoBa, K MOJyYeHHOMy awJKoroaaTy upnH 20° mnpHauBasoch 10 | 
| 


Bp qeauBmuiica ocaloK OTUALTPOBIBAICA Ha BOpOHKe Bio xnepa. AuAKOCTE 
TpHHUMalach B WeperoHHylo KOMOy u meperoHanach pH MOHMKEeH- 
HOM jlaBenun. B pesyabrare pasroHKH noayueHo 9,3 r STOKCHMeTUITpH- 
6yToKcucnaana c T. Kun. 115—117° npu 20 mo prt. ct. 2p 1,4237; dz? 0,9079; 
BHIxOoR 45%. 


: Halineoo %: C 59,41, 59,83; H 10,53; 10,71; Si 9,2; 9,4 
C,H;O0CH,Si (OC,H,)3. Brrancaeno %: C 58,8; lah alls $i 9,4 


Toctynuno 
3 1 1954 
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XHMHA 


4Yuaen-koppecnongzent AH CCCP A. WH. BPOJLCKHH, B. A. FEJIJIEP 
u P. }O. WEMH®AKH 


UCCJIETMOBAHHE MEXAHH3MA OBPA30BAHHSA BTOPHYHbIX 
AMUHOB TPH MOMOULM TADKEJIOFO A3OTA 


IIpu BsauMogelicTBHH JByX TepBHYHEIX aMHHOB NOyualorca BTOPHYHble 
aMHHBbI C BbIeeHHem aMMHaka. JA BbIACHeHHA BOMpoca, KaKan M3 O6eux 
aMHHOrpyll COXpaHAeT Np 9TOM CBA3b C YIVJIEpOMOM, B HacToAlel padore 
Obl IpHMeHeH TaxKemLI us0ToM asota N!>, HuxKe cooOulawrcs WaHHble, 10- 
JIYYeHHbIe Mpw W3y4YeHHH peakUHH OOpasoBaHuA (eHuJI-a-HadbTuaMuHa, LH- 
(benWaMuHa, OeH3aHHuya u OeH3-c-HadtTamumga. B peakuuax c yaacTuem 
OeH3aMHa MeCTa OTPbIBA AMHHOFPyNM MOXHO ObIO MpeABUeTh Ha OCHOBA- 
HMM erO XHMHYeCKHX CBOHCTB. Mp Bce Ke CUHTAH HY2XKHbIM MOMTBEPAMTb ITO 
IIPAMBIM ObITOM. McxoHbIMH BeWeCCTBAaMH CIYXKHIM aHHJIMH uM a-HadTus- 
aMHH WJIM UX COJIAHOKHCJIbIe COJIM MW OeH3amMUuy. Cogzep2xKanHne u36bITOuHOrO N!® 
OMpeyelAOCb Kak B HCXOMHOM OeH3aMue HW aHWJIWHe, TaK UH B OOpasylo- 
IHXCH IPH peaKUMH XJOPHCTOM aMMOHHM MW MpOAyKTaXxX apvJIMpoBaHHa. 

UcxoHbIMH TpellapaTaMu TxAKeNOTO a30Ta CJLYKWIIM pa3sHEIe MOpuuH 
XJIOPHCTOrO AMMOHHA Cc cOmepxKaHHem FO 8,2% N'®. M3 Hero nomyuascsa 
15% pacTBop aMMMaKa, KOTOPbIt oO6pa6aTbIBaJicd XJIOPHCTEIM O6eH30H- 
mom (!). Bprxom 6eH3aMuga coctaBiat 40—50%. Bex3samuy mo peaKkynu 
TodMaHa MpeppallasicA B aHHJIHH HW 3aTeM B ePO XJIOPHCTOBOMOPOHYIO COJIb 
C BbIXOOM 20 75%. Comeprxxanue N!® B o60HX COeHHEHHAX YykKa3aHO B 
Taos. 1. 

ApwJIMpoBaHve MpOM3BOAuJIOCb HarpeBaHHeM 9KBUBAJICHTHDIX KOJIMUCCTB 
(0,05—0,2 r) MeyeHoro wu HeMeveHOrTO aMHHa (HH aMHa) B 3alladHHbIXx 
aMilylax B TepMoctate. IIo okOHYaHHM peakUMH XJIOPHCTHIM aMMOHHM U3BVIe- 
KaJICd BOOM (MIM pas6aBMeHHOM COJAHOM KMCIOTOH) HM OUMIaIcA ocaxKye- 
HHe€M HaTPHH-KOOasIbT-HUTPHTOM, Ppa3spyleHveM OCasKa IleOUbIO H pacTBO- 
PpCHHeM BbIeAlollerocA aMMHaKa B COAHOH KuCIOTe. B HeKOTOpbIxX OMbITax 
9Ta Olepalua MOBTopsach 2 pa3a. OcraToK NocJle MpOMBIBKH OUMIMLaJicA Ba- 
KYYMHOli eperonkon (AudenHiaMun u (PeHuJ-c-HapTHIaMMH) WIM MepeKpu- 
cTaliusaluel U3 ciupTa (6eH3-¢-HapTalMy) WO OCTHKeHHA TeMMepaTypbI 
(WaBIeHHA 4HCTOMO BellecTBa. YcOBuA peakWMi WH TeMMepaTypbhl MW1aBeHuA 
MpORYKTOB Obl Clexyoume: mupeHusaMuH — HarpeBaHHe 26—30 4uac. pH 
930° (rt. ma. 51°); 6en3-a-nacdramug —6—7 uac. mupu 180° (tr. mi. 161° B 
ombite 7, 157° B onprre 6 u 153° B onbiTe 5); SeH3aHHMA — 6 4ac. nip V7Or 
(vr. ma. 162°); denun-o-napruiamun — 33 uac. npu 240° (7. ma. 56 3 u3 
JTHX MPOMYKTOB a30T WIA aHasI3a MepeBOAMJICA B XJIOPHCTHIM aMMOHMM 10 
KpevIbqaulio. 

V30TonHblii aHaJIM3 a30Ta MpOu3BOAMJICA B MACC-CIIeKTpOMeTpe MO OTHO- 
WIeHHIO BLICOT MHKOB Macc 28 u 29 c mompaBKoli Ha (bon. Ja 9TOPO NOpuMu 
mo 5 mr aHasu3supyemMoro NH,Cl BosronasMcb Yepe3 OKHCb MeAM, HarpeTy!oO 
no 500°, u o6pa3ylollmiica a30T Moce OYMCTKH B JIOBYIUKe © 2KUAKUM BOSIY- 
XOM BBOMMJICH B BITYCKHYIO cucTemy Macc-cnekTpoMetTpa. TouHocTb analiza 
Opita 2—3% or comepxanua N!® B azote. 
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Pe3yJIbTaTbl OKOHYATEIDABIX OMbITOB MpuBeeHbI B Tau. |. oes os | 
conepxkaHue N!> Hag NpHpoxHbIM NoJyyaerca BbIdHTAHHeM 0,38% “3 MIpH- | 
BEJCHHBIX B Tae YHCe. 


TaOauua il | 
Tepsuunpii amun ; W Oe IN | 
; 
; NH,C1 
INo.Ne B npogyKre B ene 
Sia MeueHDIN HeMCYeHDIN 2 plete KOHMeCHCa- ee ae 
ade peakuun 
3 || 
i C,H;N H2-HC! C,H;NH; 3,00 1,62 1,47 
2 To 2#*e To #*e 3, 00* Ong? 0,62 
3 >» >», C,)H,NHs 2,15 2,15 0,67 
4 C,H,;CON*H, C,H;NH,-HCI | 2,45 0,51 2.07 
5 To 2Ke C, )H,NH,- HCI 4,18 0,75 3,50 
6 > To #Ke 8,16 1,00 6,65 
7 » » » » 8,16 0,77 7,20 
* Jlo oOMeHa. 


M3 qaHHbix Taba. | cmemyet, uro Mp OOpas0BaHHH (eHHI-%-HaTHJlaMuHa — 
(onpir 3) OTULeMIAeTCA AMMHOrpylilia ¢-HapTHaMuHna, OOpasylollad XJOpH- | 
CTbIi aMMOHHii c comepxxaHHem N!5, 61u3KHM K MpHpogHomy. B coorser- 
CTBHM ¢ 9THM COosepxaHHe N!> B denn-a-HapTHIaMUuHe UH MCXONHOM aHWJIN- 
He MOHOCTbIO CoBnaaer. IIpeBpimeHve copepxkaHHa N!° B xXJIOpHCTOM aMMO- 
HHH Hag MpHpoLHEIM Ha 0,3% MOXHO OObACHHTb NOOOUHBIM MpOWeccoM 
oOpa30BaHua MpeHwaMuna. 

IIpu o6pa30BaHun OeHsaHHINa u OeH3-a-HadTaiuga (onpirp 4, 5, 67) 
comepxkaHve N!° B HHX OKa3bIBaeTCA OJIM3KMM K IPpHpORHOMY. OTO, B Corvia- 
CHM C yCTAHOBHBIUMMHMCA NpeyCTaBJICHHAMH, YKa3blBaeT, YTO IPH ITHX peak-— 
uuax NHo»-rpynma oriieniserca oT OeH3amMuya. Bowlee HH38KOe COmepKaHHe 
N'§ 83 NH,Cl, uem B ucxoqHOM OeH3aMufe, Np MoyyeHHH GeH3-a-Hapra-— 
JiM]{a MOXKHO MpHnAcaTb NOGOUHOH peakuuH OOpa30BaHHA 4,@’-.uHadpTud- 
aMHHa. 

Ecu MecTa OTpbIBa AMHMHOrpyMMbl OMpeAeAIOTCH MpOUHOCTbIO CBA3eli 
C —N, To B M3y4eHHbIX HAMM COCAMHEHHAX, COrMaCHO MpHBeeCHHbIM JaHHbIM, 
3Ta MpOYHOCTh yObIBaeT B pxAe: aHHJIMH > a-Ha(PTHJIaMHH > 6eH3aMH. 

Pa3JIM4HA B XHMMYCCKUX CBOHCTBAX STHX COeCMHEHHM YKa3bIBaloT Ha TY 
*Ke MOCIeOBaTeIbHOCTh B MeCTe pa3spbiBa cBa3H C —N. Tak, B OTIMUMe OT 
aHHsiHHa, OcH3aMHL JIerKO THApOMM3yeTcaA C OOpasoBaHHeM aMMHakKa M OeH- 
3O0HHOH KHCJIOTbI; OCH3aHHJINA WaeT UpH THUApOH3e AHHIMH WM KHCJOTY, T. e. 
43 JByX cBasel C—N pasppiBaetca coceqHAa ¢ KapOOHWIbHOM rpynmoili. 
IIpu HarpeBaHHu 4&-HadTHaMWHa © MeTHJIOBLIM CHHPpTOM Hapayty Cc Me- 
THJI-a-HaPTHaMHHOM MOyuaerca %-HaPTO B TO BPeMA, Kak pu aHnasoruy- 
HOH peakWun ¢C aHHJIMHOM (beHOJIa He Mosyuaercs. 

OqHako HeMOCpeCTBEHHOe COMOCTaBJeHHe MeCT paspbiBa CBA3el C MX 
OTHOCHTeCJIbHOH MPOUHOCTbIO BPAX JH WpaBuJIbHO. OTpbiBy MeHee OCHOBHOI 
aMHHOrpyibl B BUe AMMHMaKa JOJKHO B IIPOMeKYTOUHBIX CTYMeCHAX peak- 
WMH TpeAWecTBOBaTh HYKJICOPHIbHOe MpHCoesMHeHHe BTOpOrO pasuKasia K 
aMHHOrpynme Oouee OCHOBHOTO aMMHa. OTHM YMeHbINaeTCA OCHOBHOCTh 9TOM 
aMHMHOrpylibl H OOJeryaercA NOCIeLYIOMMH WepeHoc mpoToHa or Hee K 
aMMHOrpyline BTOporo, paHbile Ooee ca6oro ocHoBaHus. Ilosromy Mecta 
PaspbIBa CBASCH MOJNKHbI 34BUCETb OT COOTHOLICHHA OCHOBHOCTel pearupyto- 
MX aMWHOB HM aMugoB. KapOouHbHnaa rpynna B 6eH3aMUuse UM, B 3HaUH- 
TeJIbHO MCHbIMNeH CTeleHU, KOHAeHCHpOBaHHble Apa B a-HadbTHIaMUHe CHJIb- 
Hee aKTHBHPyIOT BOMOPOM aMHHOPPYNMbI U, CELOBATeJIbHO, YMeHbINAIOT ee 
OCHOBHOCTb, 4eM OCH3OJIbHOe APO B aHHJIMHe. B cormacnu ¢ 9THM HaxosAT- 
CA BeJIMYMHbI KOHCTAHT AMCCOMMANMM aHMMHa MW 4a-HadTHaMuHa, paBHule, 
274 


COOTBETCTBEHHO, 5-107!9 yw 1-107, a raxxe tor (pakT, YTO B OeH3amuse 
MPpOABIAIOTCA YE KUCJIOTHBIC CBOHCTBA: BOLOPO, efO aMUHOrpyrtbl 3aMe- 
mjaerca MeTaswaMu. 

CopnaleHve psajja 10 OCHOBHOCTH Cc SKCI€PHMCHTaJIbHO YCTAHOBJICHHbIM 
PAROM MO MecTy paspbipa cBasH C—N nog_TBepxsaer, TO peakuuA User 
Yepes CTYNeCHb HYKCOPHIbHOrO MpHCoeMMHeHHA payuKala K aTOMy a3oTa 
Oosee OCHOBHOM aMuHOrpynml. Asor Goulee OCHOBHOTO amuHa TIPHCOeAMHAeT 
paiMkKaJI BTOporo aMHHa C OOpa3s0BaHHeM 3aMeleHHOrO AMMOHHeBOTO Ka- 
THOHA HM AaAMHAHOTO aHHOHa. SaTeM MOCJeAHHH KaK CHJIbHOe OCHOBaHHe oT- 
pblBaeT MpOTOH OT KaTMoHAa: 


R-NH, + R’NHj—> [RNH,R’}* [NHg]- —> RNHR’ + NHp. 


Saecb R’ — apua nam 6eH30n. 


Bo3sMoxxHblit NepenHoc MpoToHa c O6pas0BaHviem cucTempt RNHs; + R’NH- 
B TI€pBOM CTYMe€HH peaKUHH MpHBe Obl K OTILeMMeHHIO AMMMaKa OT aMHHO- 
PpyMMbl CHJIbHOrTO OCHOBaHHA, YTO MPOTHBOPeUHT HaIIHM OMbITHIM JLaHHbIM. 

Jipynou BapMaHT TO »%e CXEMBI COCTOHT BO BHYTPHMOJIeKyIAPHOM Tlepe- 
HOCe IIpOTOHA B TIpOMeXYyTOUHOM KOMIIeKce (I) IA aMHHa HW, COOTBETCTBCH- 
HO, (II) aaa OeH3aMuza. 


(1) (0) 


IIpupeqeHHaa CxeMa 110 CBOHM KOHCYHBIM pesyJIbTaTaM — pasppIB C — N- 
CBA3H y Ooulee caOoro OCHOBaHUA — corJiacyeTca Wa clyyad yaacTua 6ex3- 
aMigla c MexaHu3Mom B. A. Ilopavi-Koumua (7) 21a aljusupoBaHusd aMHHOB, 
a TakKxKe C CYUICCTBYIOMIMMH TIpeCTaBJIeHHAMM O XIMMHWYECKHX CBOLCTBAX 
GeH3aMU a. 

VH3BecTHo, uro pacCMaTpHBaeMble peaKUMH UAYT C XOPOUIHM BBIXOOM, 
KOra OHH H3 AMMHOB yUacTByeT B HUX B Bue CoH, T. €. HoHa RNH3. Om 
HaKO B 9TOM HOHE OCHOBHOCTb CHJIbHO YMeHbilleHa HM HHBeHpOBaHa. Ec Onl 
OH HeMOCpeJICTBCHHO YUaCTBOBAJI B peaKUHH, TO He ObWIO Obl ykKa3aHHOrO 
COOTBETCTBHA Me@2KJy OCHOBHOCTbIO aMHHOB HM MeCTOM OTPbIBa AMMHOrpyliii. 
Onpit 1 nowyueHuaA WudeHHaMuHa U3 MeyeHOPO XJIOPHCTOBOMOPOHOO aHH- 
JMHa HU OObIKHOBEHHONO OCHOBaHUA — aHWJIMHa moKa3aJ, uro N!>5 paBHomep- 
HO paciipefelsaeTca MexkAy OOOMMH TIpOyKTaMH, YTO UCKINOUaeT Hellocpey- 
CTBeHHOe yuacTve HoHa RNHj} 8B peakuMM uM yKasblBaeT Ha ObICTpbIli (cpaB- 
HHTCJIbHO ©CO CKOPOCTbIO apHJIMpOBaHHA) epeHOcC MpoOTOHa OT OHHX MOJIe- 
Kyl aMuHa K ApynuM. Hasmune Takoro MepeHoca MpoToHa NosTBepxK\aeTcA 
ombirom 2, B KoTopom 0,1 r MeyeHOPO COJIAHOKMCIOTO aHMIMHa (COep2KaB- 
Iero nepBoHayasbHo 3% N'5) nepea Kongencavei cMellMBanca ¢ 0,22 © 
MpocToro aHusiMHa uM yepes 2 MMH. OTMBIBasICa OT Hero a*pupoM. AHaJINs MIpo- 
AYKTOB MOCJeLyIOWel KOHLeHCAaWMM OOpaboTaHHOrO TaKHM OOpa30M MeueHO- 
TO COJIAHOKHCIOrO aHHJIMHa © HOBO MOpyMeH MpocToro aHWIMHa NWOKa3aJ 
yMeHbIleHHe comepxaHua N° B MeyeHOM aHHIMHe C 3% mo 0,62 + 
+ 0,72 —- 0,38 = 0,96%, 4To cooTBeTcTByeT MOHOMy OOMeHY. 

Takoit mepeHoc Mor Obl coBepliaTbca H WyTeM OOpaTuMol TepMuyecKOl 
uccounaunu coum Ha anuauH u HCl, ofHako mpu KOMHaTHOH TeMNepatype 
aTa MCCOUMaLHA BPA JM BOSMOXKHA B TaKOM CTeNeHM, YPOObI ClO OObACHHTS 
HaOuOLaBliuiica ObICTpbI OOMeH. 

TakuM o6pa30M, eCTb JOCTATOUHO OCHOBaHHH CYHTaTb, YTO B CMeCH 
RNH: + R’NH» mpoToH ObKTpO MepexXOAUNT OT OMHHX MOIeKyJI aMHHA K 
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JIpYruM Mu UTO B CaMOM peakljuH OOpa30BaHHa BTOPHYHOTO aMuHa (HJM 3aMe- 
UleHHOrO aMMfa) TepBHYHbIe HeMOCpeCTBCHHO yuUaCTBYIOT B BUe OCHOBA- 


+ 


Hui. Pom COMM aMMHa 3akJUOUaeTCA, MOBHAMMOMy, B TOM, ¥TO HOH RNHg 


o6sleruaeT MepeHoc MpoToHa, KaTaJH3HpyA STAM Mpowecc, MO OObIHOH CxeMe 
KHMCJIOTHOFO KaTaJIH3a. 

V3 walliux avHbIxX MOXKHO TaKKe 3aKJIOUMTS OO OTCYTCTBHH H3SOTONHOTO 
oOMeHa a30Ta B CHCTeMaX: aHWJIMH — a-Ha*THJIaMHH, XJIOPHCTHI AaMMOHHH — 
aHWJIMH WIM a-HadTuiamaH (33 uaca npn 230°), SeH3amuy — xsopucTHlit 
AMMOHHH, aHWJIMH WIM o-HacdbTuaMuH (7 uac. mpu 180°). OrcyrcrBHe o6Mena, 
B CBOIO O¥epeb, YKa3bIBaeT Ha TO, UTO H3YYeHHble peaKUHH He MOFyT HATH 
yepe3 CTaRWIO MIpeABapHTeIbHOTO OTPbIBa OOeHX AMMHOrpynn. 

Bpipaxkaem OularoqapHoctp T. C. I. JlemugeHKo 3a MOMOWb B Macc- 
CIeKTpoMeTpuueckom aHau3se u T. M. H. Ulesnosy 3a yuactue B CHHTe3ax. 


Vuctutyt du3suyeckoH XHMuH Iloctynus0 
um. JI. B. [lucapxeBcKoro 26 1 1954 
Axanemun nayk YCCP 
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XHMHA 


r. A. BAHAT u J. C. TEMTA 


KOHJEHCAUHS PEHAHTPEHXHHOHA C HHAHJLUOHOM-1,3 
(ITpedcraeaexo axademuxom B. A. Kasancxum 26 XII 1958) 


Koufencauvel (eHaHTpeHXHHOHa C OKCHTHOHadTeHom (I) B JemAHO yK- 
CyCHOU KMCJIOTe B IIPHCyTCTBHH COJIMHOM KUCJOTHI MOyYeH MHAMrOu AHI 
KpacutTeub (II1), oveHb ycrowunBEIli K uemouam ('!). Tak Kak unganguon-1,3 
- (II), mo crpykrype HalloMuHaeT OKCHTHOHaPTeH, ObIIO HHTepeCHO H3Y4HTb 
KOH]eHCallHio (eCHAHTPeHXHHOHA UM C HHaHAMOHOM. Ecuim ObI 3Ta KOHJeHCa- 
Ila Molla moO TOMY %e THY, Kak C OKCHTHOHATeHOM, MbI Nosy Opt 
coemuHeHue (IV). Koumencauua PeHaHTpeHXuHOHa ¢ BeleCTBaMH, COepxa- 
UMMM aKTHBHYIO Me€THJIeHOBYIO Tpyllly, HalpHMep Cc alleTOyKcCycHbIm a(pu- 
POM, XOPOIIIO MpOMCXOAHT Kak B MpHCYTCTBHH WewOuu, Tak MU B MpHcyTCTBHU 
munepuauna (7). 


co co 
I CAC OCH, a! Cec go et, 
co 
C=CC. SU gH, C=CK oo OgH 


@MeHaHTpeHXHHOH JlerKO KOHJeHCHpyeTcA C MHAaHHOHOM B CMMPpTOBOM 
pacrsope. Ilomyuaerca 6eloe KPHCTaJIM4YeCKOe BeleCTBO C T. MI. 233—235". 
[Ipu 6oulee MpOMOJUKUTebHOM KHMAYeHHH K OeJIOMy IpOAyKTy KOHAeHcCauMh 
IIPHMeIUMBaeTCH HM KaKOe-TO HOJeTOBOe BELLeECTBO, KOTOpOe JIerKO OTMBI- 
BaeTCA TOPAYMM alleTOHOM. EcJiM KOHJeHCalMIO B CIHPTOBOM pacTBOpe BecTH 
B IIpHCyTCTBHM IIMMepHuHa, peakIMa MpoTeKaeT OpicTpee, HO OOpazyeTcs 
6oubule @uoMeTOBOrO MposyKTa. B MpHcyTCTBUM eAKOrO Ka, MeTHJaTa HaT- 
pA WIM aMMMaKa MOJydaloTCA TOJIbKO CMOJIMCTbIe MPOAYKTdl KOHeHCallMy, 
B JI@MAHOH YKCYCHOM KHCJIOTe B IpHCyTCTBHM COJIAHOM KHCJOTEI MOJyyaroTca 
aMOpd@Hble BellecTBa. 

Tloka 6um2Ke ucculeqoBaH OeJbIii MpOLyKT KOHMeHCaMM, MONyyaembli B 
CHHpTOBOM pacTBope M B COOTBETCTBYIOUIMX YCJIOBHAX ABAAIOUIMMCA CNM 
CTBCHHbIM WJIM MOUTH CJHHCTBCHHbIM MpOLYKTOM peaKIluH. 

Oxa3avlocb, uro B Halliem cJlydae c ONO MOJIeKyJOHW deHaHTpeHxMHoHa 
KOHICHCHPYIOTCA Be MOJIeKyJIbI HHaHAMona. Peakun MofoOuoro TuNa Ha- 
6monanu yxe JIu6epMan u Onaros (*), a Takae Tany u Dumep (*). Ilo 
AHANOrMH Halll MPOAYKT KOHAeHCauMu ABJIACTCA 9 9-nuuHmaH_Hou-|,3-n1-(2)- 


(benantponom-(10) (V). 
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TluvufanauounidenanHTpoH COXepxeUT [Ba CHOAM3HPyeMbIX BOMOPOsa, 
OSTOMY JOJLKeH paCTBOpATECA B UleTOuax. M1 evicTBUTeJIbHO, OH PacTBO- 
paeTcd Kak B e@(KHX UlelouaX, Tak M B AMMMaKe M MMMepuMHe, MaBaa Kpac- 
Hbie pactBopbl. IIpu ux MOAKHMCeHHH BbIeAeTCA OOPAaTHO HCH3MCHHBIUMUCA 
JMU MaHMOHHIPeHaHTpoH. Cou ¢ YHOMAHYTHIMH OCHOBaHHAMH MpHroroB- 
JICHBI B CYXOM Be. ITO — KpacHble KpHCTasmMuecKHe BelllecTBa. CO/Ib aM- 
MOHHA pasJiaraeTcH C BbIeJIeHHeM aMMHMaKa yKe IPH HarpeBaHHM Ha BOLA- 
HOH OaHe. 

JivMuqanquouusdenanTpoH pw HarpeBaHHH pacTBOpsAeTCA B YKCYCHOM 
aHTHApHAe WU pM OXJaxKeHHH OMATD BbIKPHCTaIMs0BbLIBaeTcA. Ho ecu K 
pacTBOpy pHOaBHTb KallO KOH. CepHOli KHCJIOTLI, TO OOpasyeTcH AKesTOe 
KPUCTaJIMYeCKOe BelLeCTBO C T. WI. 365°. B pas6aBJeHHbIX WeIouax OHO yxKe 
He pacrBopsercs. To xe BellecTBO MosyyaeTcA MH OOpaooTKoH MAMHAaHAMO- 
HHJIeHaHTpOHa B TMPHAHHe XJIOPHCTHIM alleTHJIOM WJIM OPOMHCTbIM OeH3OH- 
uiom. IloBARMMOMY, 30eCb He MPpOWHCXOMUT allHJIMpOBaHHA, a OTINelMeHHe 
BOJ[bI OT CHOJIbHBIX (OPM HHAaHAMOHOBHIX Ppynil C 3aMbIKaHHeM IIMpaHOBoro 
Kosbua (°, ®). Tlomo6Han peakitHa MpOHCXOMMT HM CO CTPYyKTypHO O.IM3KHM 
TpHcHHAaH_MOHOM (%). Takum O6pa30M Hamu ModyyeH cbeHaHTpeHoH- (10) - 
enupo-[9 : 4’]-2’,3’ (CO) ,6’,5’ (CO) -aqu6eH30neHnupan (VI). 

VspectHo, 4TO MHpaHOBoe KOJIbILO Tp MevcTBHH LleOueH MOBOJIbHO 
JIerkO paciieniaetca. M felicTBUTeJIbHO, (eHaHTPeHOHCNHMpoOHOeHSONVJIeEHIIH- 
paH IIpH KHMAYeHH CO CIMPTOBOH UleOUbIO NepeXOAUT B pacTBOp; NpH NoL- 
KHCJICHHM pacTBOpa BbIeIAeTCA TMMHLAHMOHMJIPeHaHTpoH. 

KucJIopoqHblt aTOM MMpaHOBOTO KOJIbIla JIerKO BCTYMaeT B Pe€aKILMIO C aM- 
MHaKOM HM aMHHamMH (°, ©). Ilostomy deHaHTpeHoucnuposu6eH30nJIeHnupaHn 
pearHpyeT C aMMHaKOM yKe IPH OObIKHOBCHHOKM TeMIepaType, HO peakIluA 
lpoTekaeT MefvieHHo. IIpu HarpeBaHHH %e C AMMHAKOM B 3alaaHHOH TpyOKe 
MpHOJIM3HTeIbHO OKOIO 100° nomy4yeHO KpacHoe BeLIeCTBO, XOpOIO KpUcTaJ- 
JIM3yIOlleecaA U3 HATPOOeCH3OIa HU MpeAcTaBJAlollee Cobo cbeHaHTpeHoH- (10) - 
cnupo-[9 : 4’]-2’,3’ (CO) ,6’,5’ (CO) -qu6en30nneu-1 ,4-quruqponupuazHH (VII, 
R =H). C anuiunom B seqAHOW yKCYCHOM KHCJIOTe MOyYeHO COOTBeT- 
cTBylollee PeHHIbHOe MpoHsBoyHOe (VII, R = CsHs). Kpacupie Kpucrawipt, 
He TWaBaulweca Wo 360°. 


QIKCHeEPpHMeHTAMbHAA YACTH 


99-Luuvunqauguon-l,3-ua-(2)-penautTpou-l0. 5 r desantpenxu- 
HOHa CycneHzNpyior B 200 Mi ciuptTa, K rops¥emy pacTBopy upHOaBusioT 7 Pr 
HMHaHtMoHa (2 Moda Ha 1 Mob (heHaHTpeHXHHOHa) uM HanpeBaloT Ha BO- 
maAHOH Oane 2 ywaca. Yxe uepes HeCKOJbKO MHHYT (beHaHTpeHxXHHOH 
TlepeXOMUT B pacTBOp, WU Ha CTeHKaX KOJIObi HAaYHHAIOT BBbIMeATDCA Gec- 
UBeTHbIe KpucTabl. Borixon 9,6 r, 7. e. 80,0% Teopun, T. ma. 229—230°. 
BeujectTBo MaJIO PpacTBOpseTCA B OOMbINMHCTBe OODIUHDIX OpraHHyeckux 
PacTBOPHTeNeH, MOBONbHO XOPOUIO pacTBopseTcA B XJOpodopme, HOKCcaHe, 
mupuguue. B KOHN. CepHoi KUCOTe pacTBOpAeTCA C KpacHO-KOpH4HeRoli 
OKpackOH, Mepexolalteh B uonenopyio. B weston mosyyaiorcs KpacHble 
pacrBopbi. Jin anaiv3a BellecTBO pacTBOpeHO B AMOKCaHe UJI XOpodopme 


WH (puIbTpaT pa3s6aeweH cuuptom. T. nm. 233—235°, 
_ Hafigeno %: C 79,41; 79,97; H 4,00; 3,39 
C3.H,gO;. Botuncaeno %: C 79,68; at alia 
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KaauveBpasx coup. 3 r AMMH_anAMONUAdenanTpona PacTBOpsIOTCA B 

_ 50 MJ. HOpM. emkoro Ka mp Harpesanun. Topsunii pacTBop (usETpyior 

_ Yepes CTeCKIAHHBIH @utbTp. pu oxmaxqenun BbIMaawr® KpacHbre KpH- 

_ cTasipt. Mx orcacpiBalor, MpOMbIBaI0T OLMH pas BOsOl, HoTOM 3 pasa cuup- 

_ Tom. Berxon 2,6 r Kpacubix Kpuctasios. Comb xOpomlo pacTBopuMa B Bose 
cnupte. M3 cnupta kKpucrTamim3yerca B KpaCHbIxX urviax. 


Hafigeno %: K 413,57 
Cy9H,,O;K2. Brruucaeno %: K 13,98 


KauMesyi0 Cob OOIMBalOT JeMAHOH YKCYCHOM KHCHOTOM M KUMATAT, MOKa 
KpaCHaw COJlb He MpeBpalilaetca B COBeplleHHO Gesoe BentectBo. Ero otca- 
CbIBalOT H MpOMbIBaloT ciMpToM. T. m1. 229—231°. C qunnanqMonnadenan- 
TPOHOM jlelIpecCHH TOUKH TWwIaBJIeHHA He Maer. 

AMMOHHeBasacoub.039r TUMHLaHMOHUIeHauTpoua pactTupaloT B 
MeJIKHM MOpOUIOK HW O6/IMBaIoT 6 MJ KONI. aMMuaka. IIpu B36aITHIBAaHHM Be- 
UIeCTBO MejWICHHO PaCTBOPAeTCH HM PaCTBOP OKpalUMBaeTCA B KpaCHbIi{ Ber. 
UYepes nomyaca yxKe Ha4wHHaeT KpUcTaJIM30BaTBCA AMMOHHMeBAaA Cob. Ha 
Apyrou eHub OTCaCbIBawOT MH MpoMpIBaioT a@upom. Bpixog 0,25 r. Kpucramapi 
pacTBopsroTca B BOJe H CiupTe. 


HatineHo %: N 5,47 
C3.H,,0;N,. BrruucaeHo %: N 5,43 


Ha Bo3fyXe KpHCTaJJIbl AMMOHHEBOM COM NaxXHyT aMMMaKOM, HM MIpH Ha- 
TpeBaHHH Ha BOAAHOH OaHe MpPHOJH3HTeIbHO Yepe3 4aC BeLLECTBO TOJIbKO 
cla60 po3s0Boro WBeTa H COMeP KUT JIMIIb CEMbI AMMMaKa. 

IImnepuaunHoBaan coudb, 0,5r WHMHLAH_MOHNAPeHaHTpoHa pacTBo- 
pariot B 10 Mj pa36aBJIeHHOrTO BOON MunepHyanHa (1 4. NAnepHaqHHa + 
+ 2 4. Bown). Pacrsop duapTpyior u ocrapssioT. Ha Apyrot meHb oTcacnl- 
BaloT BbIMAaBUIMe KPaCHble KPUCTaJWIbl, UpOMbIBalOT CHMPTOM uu a2PHpomM. 
Burxog 0,45 r. T. na. 1440—142°. Comb merko pacTBopsetcsa B CIMpTe H alleTo- 
He, TIpH HarpeBaHHH Cc BOOM OTUACTH THAPOJM3yeTCA; COJIb pacTBOopsAeTcCA 
TakxKe B xJlOpoPopMe H OeH3O,JIe. 

Hatineno %: N 4,60; 4,55 
Cy.H4pO5No. BrruucaeHo %: N 4,29 


MeHaHTpeHOH- 10-cnunupo-9: 4]-2’,3’ (CO) ,6,5’ (CO) -1 16 e H3 0- 
umeumupan (VI). 4 r qawHganquonumdenautTpona HarpeBaer ¢ 50 Ma 
ykcycHoro aHrugpuna. Uactb pactBopsetca. IIpu6apaaior 5 Kaleb KOHIL. 
CepHOH KHCJIOTbI — HaYHHalOT BbillafaTb %XeJITbIe TOHKHe OJIecTALIMe KDpH- 
cTajbl. KunataT mpH6u3uTebHO 5 MHH., YTOOKI PaCTBOPHTb BeCb HCXOHbIN 
MIPOAYKT, a MOTOM OCTAaBJAIOT OKOJIO Mowyuaca Ha KHMAeH BOMAHOH OanHe. 
Ilo oxmaxKeHHH OTCaCbIBaIOT OCAMOK UM MPOMbIBaloT CHaYaJla JleAHOH yKCyc- 
HOM KMCJIOTOH, a MoTOM cuupToM. Brrxog 3,40 r denanrpeHoucnuposn6en3ou- 
jennupana (VI), uu 88,5% tTeopun. T. m1. oKom0 365°. Xopouio pacTso- 
paeTcA B TOopAyeM HUTPOGeH3OVJe, MIOXO B APyrMx OpraHHyecKUX PacTBOpHTe- 
JIAX, He pacTBopsetca B uletoun. Jia aHasiM3a MepeKPHCTaJJIH30BaH H3 HH- 
TpobeH3oua. 

Hatigeno %: C 82,60; 82,62; H 4, 


Se OeOD 
CaoH,,0,4. BoruucaeHo %: C 82,75; bio, 47, 


0,5 r denanTpesoncuuposu6en30ueHnupana Harpepawr c 10 ma 3% 
<MMpTOBOrO pacTBOopa eAKoro Kau. B TeyeHve 10 MMH. BCe MepexOHT B pac- 
TBop. KpacHbli :buIbTpaT NOAKMCIAIOT. BemaBlini CBeTJbIM OCaOK epeKpi- 
CTaJWIM30BLIBalOT 43 XJopotbopma c mo6aBKoh cnupta. T. na. 230—231". 
(CCmecb ero C JMMHTaHAMOHWJIpeHaHTpOHOM eMmpeccHu TOUKH MIaBJIeHHA He 
Taet. 

PDenauTpeunou-(10)-cnup 0-9: 4]-2’,3’ (CO),65’ (CO)-—mu6 eu - 
30HmeH-1,4--uruaponupugaun (VII, R=H). 0,5 r denantpenou- 
(10) -cnupo-[9 : 4/]-2’,3’ (CO), 6’,5’ (CO) -nu6eH30uennupana u 20 MJI KOHIL. 

29 


eKOrO AMMOHUA HarpeBaloT HeCKOJIbKO Hel B 3alaAtHHOM TpyOKe NpHoMsH- 
TesbHO mpH 100°. IlomyueHHble KpacHble KPHCTaJWIbI MepeKPHCTAJIJIM3OBbIBaIOT 
U3 HUTPpOOeH30u1a. 


Hatiqeno %: N 3,37 
C3.H,,0,N. BaruncaeHo %: N 3,02 


@enautpeuou- (10) -crupo-[9 : 4’]-2’,3’ (CO) ,6’,5’(CO)-tu6eH3 0 eH- 
l-penua-14-murugponupugun (VII, R=CeHs). ‘1 r enarpe- 
HOH-(10)-cnupo [9 : 4’]-2’,3’ (CO) ,6’,5’ (CO) -au6ensouieHnupana, | © aHuH- 
muHa u 10 Ma seqaHow yKcycHOH KucOTHI! KumATAT 5 MuH. IlomyyeHHple 
KpaCHble KpHCTaJJIbI PaCTBOPAIOTCA B POPAYeEM HUTPOOeHsOVIe, HE PacTBOpA- 
roTca B Ineo. Jlo 360° He naBaTca. 


Hatimeno %: N 2,70; 2,65 
C33H,O3,N. BaruncaeHo %: N 2,59 


VuctutyT xumuu Noctynuso 
Axkanemuu nayK JJatBulicxon CCP 1X TIO 5s, 


UMTHPOBAHHAS JIMTEPATYPA 


Paired Lander, When zoe, Goaaveos's bet. 0916 (1022) ec orci 
chiowicz, Monatsh., 17, 343 (1896).5 * Cc. Liebermann, L. Flatow, Ber, 33) 
2433) (4900). “* A. Hantzsch, Wo Fischer,  Liebs Anne) 39258525 91 
527: Skraup, J. Priglinger, Monatsh:, 31, 363 (1910). © E. UP hala pipie 
R. iS eck a, Ber., 54, 1089 (1924). 
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| Joxrnann Akanemun Hayr CCCP 
a 1954. Tom XCV, N 2 


XHMHA 
Axanemnk B. A. KASAHCKHA, A. JI. JIMBEPMAH, 
B. T. AJIEKCAHSIH u« X. E, CTEPHH 


KOHTAKTHAA WAKJIM3AWLHNA HSOOKTAHA C OBPAZOBAHHEM 
MATHYWIEHHOTO KOJIBUA 


Henasyo (!) Hamu 650 MoKa3aHO, 4TO B MpPHCyTCTBUM WiaTMHUpoBaH- 
joro yria mpu 310° u o6bemuHow cKkopoctu 0,15—0,20 x-renraH Mw A-OKTAaH 
MOryT B U3BeCTHOM CTeMeHH WHKJIM30BaTbCH C O6pa30BaHHeM ToOMOJIOrOB 
Tuk oneutana. IIpu TpexkpaTHOM MpollycKaHuu 43 3TUX aJIKaHOB MOJy4aocb 
lO—11% wuknoneHTaHOBbIxX yruleBoqoponzos (cm. Ta6. 1). Unenrudunupo- 
3aTb HHIMBULYaJIbHble WMKJIONeHTaHb! yasioch JMIMIb YacTuyHO. Tak, mpH 
IOMOLIM CMeKTPpOB KOMOMHAMOHHOrO paccesHuA B KaTaJM3aTe, MOJyYeHHOM 
43 H-reliTaHa, OblwIO MOKa3aHO NpucytTcTBHve Tpauc-1,2-numMeTuMMMKIONeHTAaHAa; 
3 OCTaTKe OT Pa3rOHKH 9STOTO KaTaJIM3aTa MOXKHO ObIO Ha OCHOBAHHU u3n- 
JeCKHX KOHCTaHT IIpeAMOJIOKUTS MPHCyTcTBHe WuKMIMYecKorO yrseBomsopona, 
TOBUMMOMY 9STHJIMMKIOMeHTaHa. B cieKTpe OcTaTKa OT pa3roHKH KaTaJH- 
3aTa, MOJIyYeHHOrO H3 H-OKTaHa, ObIIM OOHAPYKeHbI JIMHUM, KOTOPbIe MOXKHO 
MpuIMMcaTb A-MpOMmHIWNKIONeHTaHy Mu WHc-1-MeTHJI-2-9THIMMKIONeHTAaHy. 


Ta6auna 1 


Conepx. B Bec. % 
| 20 20 Anau. 2 a re 
Mcxoguple yrsesoqopompl H KaTalu3zaTbl Wry qi, Caen ae & 5 
ee | fe | 28 
mo Ox He 
Mexonu. wrenran...... . .| 1,3876 | 0,6840 | 69,4 | 0 0 0 
Beeinoat es et | 43957 =| 0, 7034 61,3 1,4 | 4—5 — 
Oo 2#Ke Tocnme yaleHuaA apomMaTu- 
| KH WM HelMpemempupix. . .. . .| 1,3907 | 0,6917 66,5 0 0 40—11 
BeOMHMUH-OKTAH 92. 20 - -. 4. ~ |) 1. a970. | 0.7027 TEL 0 0 0 
San stay ee ween ee. lt 4064, 0, 7194 63,7 1,9 | 4-5 = 
‘0 2#e Nocle ylaleHHuA apoMaTu- 
KH HM HelIpefembHbIx. . . . ..{| 14,3999 | 0,7104 68 ,6 0 0 140—11 


_ * Temnepatypa onbita 310°; 06beMHad CKOPOCTb 0,15—0,20; nponycKanoch 30—35 r; 


— KaTaau3ata 86—88 %. 
| Cuenyer oTMetuTb, YTO B Mpomecce paccMaTpuBaemoi peakuuy, Hapsaly 
| TOMOJIOraMU IlMKIOMeHTaHa, BOSHUKAaJIM H U30MepHble Mapadunbl. Cox HEI 
Beran MOJLyYAaIOWUXcCA B pesyJIbTaTe CMeceH H MasOe ComepwaHHe B HMX IH- 
WIMYCCKUX YIeBOOPOAOB CHJIbHO 3aTPYAUAIM UNeHTHPUKAMIO MAIMBULY- 
Pe irx Wuksoneutanos. Ilosromy Obi0 *KelaTesbHO NOMOOpaTb Tako UC- 
OAHbI yruieBOLOpOA, KOTOPbIi Mas Obl BOSMOXHOCT MOJLYYHTh Oosee Ha- 
SS auie joKa3aTeipcTBa OOpas0BaHHA IMKOMeHTaHOB M3 Mapadunos. Ta- 
(MM yrseBoOpofoM Mor Obl ObITb H800KTAH (2,2,4-TpuMeTusmeHTaH), TaK Kak 
‘PU UMKIMZaMM OH MOMKeH MpeBpailatsca TobKO B 1,1 ,3-TpHMeTHALMKs0- 
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| 
meutaH. Ilostomy MOxXHO ObWIO HafeATbCH, YTO B pe3yJIbTaTe KOHTAKTHHIX 
MIpespallleHuit uZ00KTaHa OOpasyeTcaA CMeCb CpaBHUTeJIbHO MpocToro CocTaBa, 
B OTJIMUMe OT CJIOXKHBIX CMeCeli, MOJIYYeCHHbIX H3 HOPMAJIbHbIX NapaduHoB. 
Tak kak 1,1,3-TpHMeTHJIMMKJIOMeHTaH KHNMT 3aMeTHO BbIINe M300KTaHa, TO 
TaKaA CMeCb JLOJKHA NOMaBaThCA YWaCTHYHOMY PasfeJeHHIo Ha 9*dekTHBHOH 
KoulonKe. M300KTaH HHTepeceH elle H B TOM OTHOLICHHH, 4TO ONlaroqapaA ero 
CTPOCHHIO BePOATHOCTD COJIM2KeHHA MepBoro MH MATOrO aTOMOB yrvlepOAHOU 
eM W300KTaHa Ha HOBEPXHOCTH KaTaJM3aTOpa 3HAYHTeIbHO OObIle, YeEM B 
culyyae BCeX ero H3OMePoB: 


Hj “CH, 


ee eet 
Mt eee aes 
: 


N 
HyC “CH CH, 


MblcJlb © BO3MOXKHOCTH OOPasOBaHHA UWMKJIOMeEHTAHOBHIX YIvIeBOLOPOMOB 
43 MapaduHoR, B YaCTHOCTH H3 H300KTaHa, He pas OOcy*KMaacb B JHTepa- 
Type. Tax, Xepuwurrou uv Pugen (?) BbIABHHYH MpescTaBsleHve O TOM, 4TO 
apoOMaTH3alHA MapadHHoB, He MOryllHX O6e3 CTpyKTYpHOK HM30MepH3alluA 
fpeBpallaTbcA B APOMATHYCCKHEe YIeBOMOPOAb!, HANPHMEP aJIKMJIIeHTAaHOB ¥ 
reM-HaJIKHJIPeKCaHOB, IPpOXOLUT Yepes NpOMexyToUHoOe OOpasoBaHHe ILMKJIO- 
MeHTaHOB. ITH WHKJIONeHTaHbI, To XepHHrTOHy WH Puyedy, ocrapascb B aZ- 
COpOHpOBaHHOM COCTOAHHN, T. e. PaKTHYeECKH B MOMeHT OOPasOBaHHA, H30- 
MepH3yIoTCH B TOMOJIOrH WHkKIOrekcaHa. ABTOPHI, OAHAaKO, He aloT NpAMOr 
IKCHECPHMCHTAJIbHOTO AOKa3aTeJIbCTBA OOpPa3s0BaHHA LWMKJIONeCHTAaHOB U3 Mapa 
(PHHOB B IIpHcyTCTBHU Toro KaTaJIH3aTOpa — OKHCH XpOMa, C KOTOPbIM OH! 
padorasmu. Bomee nogpo6Ho pa3sBpumu sty cxemy A. A. Basanyun. 
C. E. Paux (*), KoTopble CBOe MOKa3aTeJIbCTBO TaK2Ke CTPOAT TOJIbKO Ha 06 
Cy2KJCHHH KauYeCTBeHHOrO H KOJIMYECTBCHHOFO COCTaBa MOJyYalOWUxcaA apo 
MaTHYeCKUX yruiepoqoponos. A. ®. Ilnars u O, A. Touopuna (*) mprramcy 
OOHaPyXUTb OOPas0BaHve WHKJIONCHTAHOB H3 H300KTAaHa Ha MOJIMOJeCHOBOM 
KaTasM3aTope, HO MpHUWIM K OTPHILaTeIbHOMy BbIBOLY. MtTax, o6pa30BaHhc 
IMKIONCHTAHOBOTO KOJIblla H3 MapadtWHOB Ha OKHCHbIX KaTaJIM3aTOpax He 
NOyYHO JO CHX TOP SKCMePpUMeHTaJIbHOrTO TOATBEPXTeHHA, HeCMOTPA He 
HawMaHe TeopeTHyecKHX Tpeszmocbo0K. Hao6opot, Ha TwaTHHOBOM KaTaJIH: 
gaTope HallH MpeABapuTeJIbHbIe MaHHble, MOJyYeHHbIe C A;-renTaHOM ¥ 
H-OKTAHOM, [lO3BOJIAJIM B CJlyYae H300KTaHa OXKUAaTb Oovlee OlmpeeseHHbI 
pe3yJIbTAaTOB. 

OnbiTbl, IpOBeqeHHble C H300KTAHOM B TeX 2Ke YCJIOBHAX, YTO H C HOP: 
MaJIbHbIMH TapaWHaMH, NOATBeEPAMJIM MpaBWJIbHOCTb Halllero mpeanomoxKe- 
Hus. JelicrBuTesbHO, KaTaJH3aT, NOJyYeHHbIM 3 M300KTaHa nocae 3-Kpar- 
Horo MpONyCKaHuA Ha WaTHHHpOBaHHbIM yruiem upH 310° c o6bemMHON CKO- 
poctbt1o 0,15—0,20, sHauHTebHO OTIMYAaJICA OT HCXOMHOFO yrseBomsoposa IC 
cBOHM cBolcTBaM. Iloce yRawleHHA apOMaTHYeCKHX H HelMpeeJbHbIX yrIeBO- 
AOPOLOB MpH MOMOMWM CHJIHKareJia OCHOBHAaA YaCTb KaTaJiu3aTa UMeJla, Kak 
HM CJIeCQOBaJIO ORKUMLATh, SHAYMTeJIbHO MOBBILICHHbIC YeJIbHbIM Bec MH MOKa3a- 
TeJlb HPeJIOMJICHHA H MOHWXKCHHYIO aHHJIMHOBYyIO TOUKY. Ha ocHoBaHHN alu: 
THBHOCTH YleJIbHEIX pe*bpakuMi B KaTaJu3aTe ObIIO YCTAHOBIeHO COmeprKa: 
He 30% UnKIMYeCKHX yrueBoqopomoB. PasroukKa TaKOrO OCBOOOXKAeEHHOFO O1 
apOMATHKH KaTaJIH3aTa Ha KOJIOHKe 9({pPeKTHBHOCTHIO B 80 TeopeTHYecKHD 
TapeJlOK MaJla BO3MO?KHOCTb CKOHILCHTPHPOBaTb UWHKJONeCHTAHOBHI yrsieBo: 
MOpof B ocTaTKe oT pasrouku. Mccileqopanve SToro ocTaTKa IIpH MOMOLIL 
CH€KTPOB KOMOMHAIMOHHOrO paccesxHMA MOATBePAMIIO, YTO ero PaBHOli Co: 
CTaBHOH YacTbIO sABAeTcA 1,1,3-TpHMeTHAUHKJONeHTaH. Poromerpuyeckor 
McCleMOBaHve CHeKTpa MoKa3sas0, YTO cosepxKanHe 1,1,3-TpHmMeTuMHMKONeH 
TaHa COCTaBJAeT IpHMepHo 65%. ITo xopomio cormacyetca ¢ pacueTom co 
Mep2xKaHuA STOPO YvIeBOOpoa Ha OCHOBAHMM AJIMTHBHOCTH yyeJIbHOH pe 
(pakunn (59%) uv anuatunosprx ToveK (63%). Kpome 1,1,3-rpumerammk.o 
282 


K cmambe Bb. A, KasancKoeo, A. /. Jlu6 ep mana, 
B. 1. Axexcanana u X. E. Cmepuna, cmp. 281 


Puc. 1. Cpaprernne cnekrpos 1,1,3-rpumMetnamuKsOnentara (1), 
OCTaTKa KaTaiH3ata (2) H HCXOAHOrO H300KTaRAa (3) 


K cmambe H. E. Bonomosa u HO. J. Kosmanosa, cmp. 29: 


Puc. 1. Makpomo3auynad CTpyKTYpa MOHOKpu- Puc. 2. TlopepxnocTh MOHOKPHCTaJJa aJOMHHHS 

CTajJla aJIOMMHHA TeEXHHYeECKOH YHCTOTHI NOCue TEXHHYECKOH YHCTOTHI, HCMbITABIUeErO MOJHPORH: 

TIOJMHPOHH3aNHH. IIEKTPOJHTHYeCKaA NOJIMPOBKa 3alHw, HO HE MOWBepraBwmeroca JOMOJHUTECJIb- 

Nocvie LONOJHUTebHOrO OTHKHLAa 400° 1 yac. x86 HOMY OTKHIY. aes NOJHPOBKa 
7 | 


Puc. 3. TlopepxnHocth MOHOKpHCTala YHCTOrO Puc. 4. Jlaysrpamma MOHOKPHCTAM a aJOMHHHS, 
AJIOMHHHA, HCUbITABIIELO MOJHPOHH3aHIO HO /i- H300paxKeHRKOrO Ha PHC. 9 
BepraBlUerocA NOMOSHHTEbBOMVY OTIKUTY 400 

1 yac. QuexrposntHyeckad NOJHpPOBKa. SO 


eer. Oo, No 2 


NeHTaHa, B OCTaTKe COMepRaJICA JMMIb UCXOAHbI yrieBOMOpoR u, NOBHAH- 
Momy, culeqpt 1,1-qHMeTHIMMKIOreKcaHa. 

Mrax, oOpasopaHve WHKIONeHTaHOBR W3 MapadHHOB B YyKa3aHHbIX Hamu 
YCOBUAX MOMKHO CYHTATb HakexXHO MOKa3aHHbIM. 


QKCTeCPHMeHTANbHAA YAacThD 


Mcxoguni yrueBoqopogau KataansatTtop. Ipopuaprposan- 
‘HBIM Yepes CHJIMKareJIb NPOMaxKHbI STAOHHbI W300KTAH Meperousaica Ha 
KOJIOHKe 9PekTuBHOcTbIO B 60 TeopeTHYeCKHX TapesIOK; Oblula coOpana 
pakwus, KuneBlas B TOUKe: T. KuM. 99,4°/760 mM; ne, 1,3915;.d20,, 06919; 
aHHJIMHOBaKd TOUKa 79,9". 

Katasm3aTop mpelcrapaa co6oi IJIaTHHHpOBaHHbIM yrodb (20% mza- 
THHBI), MpHroTopsenupit no H. J. 3emmuckomy u M. B. Typosoii-Ionax (5). 
IIpu mposepke ero akTHBHOCTH Ha OTAebHOM NOpUHM OH MerHApHpoBad WHK- 
Jorekcau Ha 93% mpu 300° u o6bemHot cKopocTn 1,0. 

YcANOBUA TPOBeEREHHA ONHTOB H MeTOAUKA UCCMERO- 
BaHHYA MpORYKTOB)p eakuHH. OnbiT mpopoguaca 6e3 ra3a-HOCHTe/IA 
'B CTeKJIAHHOM TpyOKe ZHaMetTpom 13 MM, noMelleHHO B TpyOuaTy1O KaTaJu- 
-THYecKy10 Neub. J.uHa clos KaTamM3aTopa cocrapassa 45 cm, o6bem 50 cm3. 
B onpir yepes TpyOKy mponyckastocb 34,0 r (oKolo 50 Mu) M300KTaHa Cc O6b- 
eMHOH cKopocTnio 0,15—0,20 npu 310°. Jima katanusata (nocae 3-KpaTHoro 
-KOHTAKTHPOBaHHA C JlaTHHHPOBaHHbIM YrJieM) OMpemerAIMCh MOKa3aTeJb 
‘TIpesIOMseHHA, YebHbIi Bec H OTHOCHTeIbHaAd AucHepcua. Bpomuoe yuca0 
He olpeeal0cb, TAK KaK B KaTaJIH3aTe COMepxKaJIMCb JIMIIb CeMbI Oe*pH- 
Hos. ApoMaTuyeckHe YrIeBOAOPOAb ylaIAIMCb U3 KaTaH3aTa pH MOMOLULM 
CHJIHKareJiA, H B OCTaTKe CHOBa OMpeeJIAJIMCb MOKa3aTeJIlb MpesIOMJeHHA, 
YIeJIbHbI BeC, OTHOCHTeJIbHad AMCMepcua, a TakKKe aHHIHHOBaA TOUKa. Co- 
epKaHve apOMaTHKH B KaTaJIv3aTe HAaXOMMJIOCb MO OTHOCHTeIbHOM WucMep- 
cuu (no Bb. B. Mode (°)). 
, 

; 


Ta6anuna 2 


Coyepx. B Bec. % 


WUcxoxupla yriaeBsoxopoy Dt) OrHocutT. 20 AnaJu3 


n 
HM KaTasH3aT D mucnepcua TodKa B °C 


Hempe qevIb- 
HpIe 
apoMaTu- 
IHKJIONeH- 
TaHbl 


Ka 


Vicxogu. u300ktTaH .. .| 14,3945 — 0,6919 79,9 0 0 
Bria AT sso. .2a0r .}| 1; 4083 19,47 0,7258 = Cuenpl 13 = 
To we ocawe yaleHua 

apoMaTHKH HU Henpe- 


MONBHRIX. 2. 6. 2 | 1, 3978 17,61 0, 7086 73,6 0 0 30 


* Temnepatypa onbita 310°; o6bemHaa cKopoctTb 0,15—0,20; mponymeHo 34,0 1; 
coopaxo 30,6 r (90%); yruepoxopod MpOMycKaJcA Hak KaTaIM3aTOPOM TPHKADI. 


. PesyibTaTbI ONbITa CBeAeHbI B TAG. 2. SHaYeHHA KOHCTAHT Kak JO, Tak 
M Mocwle yaeHuA apOMaTHYeCKUX YIJIEBOMOPOMOB CBUAeTebCTBYIOT 00 H3- 
MeHeHHAX, MPOMCIeAIIMX C HCXOAHbIM YIrIeBOROPOMOM, 3HaYTeJIbHO OOJIb- 
‘IIMX, UeM B CJy4"ae HOPMAaJIbHbIX Napadunos. Tak, HalpHMep, BbIXOZ apoma- 
‘THUCCKHX YIleBOMOPOROB H3 U300KTaHa Ooslee 4eM B 2,0 pasa MpeBblilaeT UX 
BbIXO, H3 H-reliraHa u A-OKTana. Msyaenve mpu MOMOMIH cheKTpoB KOMOHMHA- 
MMOHHOrO paccedAHHA COCTaBa CMeCH aPpOMATHYECKHX yreBOAOPOAOB, MOJy- 
UCHHbIX H3 M300KTAHa, MoKa3asi0o, uTo ona cocTtour u3 15% Tomyoua, 
35% n-Kcunoma u 50% m-Kcunoma. Tlo aquTHBHOCTH ye/IbHbIX peppakuni 
naiijeHo, TO B HeapoMaTHYeCKON YacTH KaTamM3aTa comepxUTCA 30% UWH- 
KJIMUeCKHX yrleBOMOpoRoB. QTa yacTb KaTausaTa Oblla pasorHaHa Ha KO- 
“jtouKe.p 80 TeopeTHuecKuxX TapesioK. PesybTaTbl Pa3sroHKH CBeeHbi B Tao. 3. 
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Ta6Oaunas3 


| 
I 


Conepx. WH- | 
NoNe 20 20 A KJIMYCCKHX 
Hire aet ep ee | beat | eiep am oe 
| 
4 87 Sa 2 4,3 43925 0,6961 75,6 14 | 
2 99,2 Vas) 43945 0,6922 — as 
Ocratox | 99,3—105,8* 5,6 41,4033 0,7252 67,4 59** 


* TleperHaHoO u3 KOObI Biwpua. 
** Ilo aHMAMHOBOH TOUKe 63%, MO CMeEKTPOCKOMMYeECKHM aHHbIM 65% 1,1,3- ~TpuMe- 


THIMUKIOMCHTaAHa. 


Kak BuqHO H3 TaOJIHUbl, UMKIMYeCKHe yrJIeBOMOpOAbl B OCHOBHOM CKOH- | 
IeHTpHpOBaMCb B OcTaTKe. McculeqoBaHue STOO OCTaTKa Np MOMOUIM CIeK- | 
TPOB KOMOHHAMMOHHOPO paccesAHUA MOATBEPAMJO, YTO ero TIaBHOW cocTaBHoit | 
yacTbio sBaeTca 1,1,3-TpHMeTHJINMKJONeCHTaH, KaK 9TO BHAHO 3 CIeKTpa | 
ocTaTKa. 

Av(cm7): 300(2,m1), 345(2), 413(2), 449(0), 470(0), 524 (2,11), 
571(1,m1), 708(0), 748(7), 793(3,m), 825(1), 903(4), 931(5), 960(2)) 
995(3,m1), 1020(1), 1051(2,04. um), 1101(3,m), 1134(1,m), 1179(3,m), 
1195 (3, un), 1206 (3, mm), 1238 (2), 1249(1), 1289(2), 1314(2). | 

OueHb ACHO 9TO BUAHO HW 43 paccMorpeHua puc. 1, Ha KOTOPOM JaHbl CIMeKT-| 
ppt: 7 — uuctoro 1,1,3-rTpuMeTusmmMKsonenTaHa *. ee ocTaTKa OT pasroHkii 
KaTau3aTa, OCBOOOXKMeHHOrO OT apOMaTHKH, HM 3 — MCXOMHOTO M3800KTAaHA.} 
JlelicTBUTeIbHO, TIPU BU3yYaJIbHOM CpaBHeCHHH CeKTpa OCTaTKa CO CIICKTpOM 
HCXORHOrO H300KTaHa OOpalllaeT Ha CeCOA BHHMAHHe Cylesyroullee: CMeKTP OCTaT- 
Ka ropa3qo Oouee WupdpyseH, GeM CMeKTp HM3800KTaHa, OCOOeHHO B OOAaCTH 
900—1400 cm™!; 2HHMM H300KTaHa 3HAYMTeIbHO OCAaOJICHbI H HMeeTCA MHOTO 
JHIWHUX IMHHU; B O6macTH 2850—2960 cm™! BecbMa 38aMeCTHO OTHOCHTCJIbHOS 
yBeJIMYeHHe HHTCHCHBHOCTH JIMHHU 2850 cm! No cpaBHeHHIO CO CII€EKTpOM H30- 
OKTaHa, YTO XapaKTepH3yeT MPHCYTCTBHe BHAYHTEJIbHbIX KOJIMYeCTE Ha*PTeHOB. 
IIpu pacuim@popke cneKTpa ocTaTKa OKa3aJlocb, UTO TOUTH BCe JHIUHHe Ne 


CpaBHEHHIO C HCXOZHbBIM H300KTAHOM JIHHHHM IIpWHaJlekatT Lalas -TDHMeTUJINUK- 


JION€HTaHy, BCe HHTCHCHBHbIe JIMHHH KOTOPOrO IIPMCyTCTBYIOT B CIIeKTpe, Kak 
9TO MOXHO BULETh U3 puc. |. 

MorTomeTpuyeckoe UCCIeMOBaHve CleKTpa MoKa3aJio, YTO comepxKaHue B 
octarke 1,1,3-TpHMeTHJMKOMeHTaHa cocTaBuIneT mpHMepHo 65%. Jro 
XOPOINO CorjlacyeTCaA C pacueTOM COfepxKaHUA YTOTO yrsleBOMOpOMa Ha OCHO- 
BaHHH aJIMTHBHOCTH yJeJIbHbIX pedbpakuui (59%) HW aHHIMHOBDIX TOUeK 
(63% ). | 

Kpome 1,1,3-TpuMeTHIMHKJIONeHTaHa, B OCTATKe COMePXKUTCA JIMUIb UCXOL- 
HbIM H3OOKTAaH MH, MOBHAMMOMy, CJleqbt 1,1-quMeTMAWMKIOreKcaHa, Ha 4TO 
MOrla Obl YKa3bIBaTb Cla6aa JMHUA 708 cm™!. B cnekTpe ocTraTKa HeT JIMHUE, 
KOTOpble MOXHO Obl Obl IPHMMCaTh MeTHIMMKOreKcany, 1,2-, 1,3- u 1\4-nn- 
MeTHJIMMKIOreKCaHaM WIM apOMaTHYeCKHUM yrseBoLoposaM. 


VucrutyT opranuyeckoH xHmMuu Ilocrynuo | 
u Komuccus mo cneKTpocKkonuu 9 I 1954 
Axafemuu nayk CCCP 
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* Uncreiit 1,1,3-TpumMerumunknonentan Obl Ham vio6e3Ho mpegocrapnen [T. A. Tapa- 
COBO, KOTOPOH MbI MOb3yeMcsA cyuaeM BbICKa3aTb Hally OnaromapHocty. 
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Hoxnxagn Akagemuu Hayx CCCP 
1954. Tom XCV, Ns 2 


XHMHA 


A, A. NMETPOB u K. B. JI99TC 


O NIPHCOEJMHEHHUM TPETHYHbIX FAJIOFEHAJIKWJIOB 
K THBHHWJY XH BUHWJIAWETHJIEHY 


([IpedcraezeHo axademuxom A. E. Ap6ysoeum 4 I 1954) 


PeakuMH IIpHcoeqHHeHHA K JHeHOBLIM MU CHMHOBbIM COeAMHeEHHAM Faviore- 
HOMPOH3BONHbIX, 3a HCKJIIOUCHHeM a-XJOpspupoB, MOUTH He w3yueHb ('). 
TombKO B OJHOM HaTeHTe YKa3biBaeTCH Ha BO3MOXKHOCTh IIPMCOeMHeHUA K 
JMBUHKJIy B IpucytcrBuu ZnH|g2 TpeTHuHbIx xJOopucToro H OpomucToro 6yTH- 
JOB, a TakxKe xXJIOpMcToro u OpomucToro KpoTusioB (7). Ilo B3aHmMomelcTBUIO 
QMBHHMa C &-xIOpspupaMu OOWIMPHbIe MCCeqoBaHug MpoBegeHpt B, A. Ap- 
6ysoBpim (°), A. H. IlyqosBuxom (*) u agp. (5, §). B pe3yaprare sTux pa6or 
YCTaHOBJICHO, 4YTO &-XJOPSPUPbI MPMCOeAHHAIOTCA K JUBHMHHJIY MpeMMylle- 
CTBeHHO B 1,2-MOJIOHKeHHU, OMHAKO KaTaJH3aTOp MpHCOeAHHeHHA BbISbIBAaeT 
usoMepH3aunio 1,2-mpoazyKTos B 1,4-NpoAyKTbI, KOTOpble OObIYHO M Tpeobuia- 
WatoT B peaKIMOHHOH cmecu. Mmetorca TakxKe aHHble 10, N0paAyKy MpHco- 
e€MHeHHA o-XJOpIPupoB K BUHMJIaleTHJIeHy (NpeHMyulecTBeHHO 1,4-mpuco- 
eyuHeHHe) (”) HW MOuMrasloreHMeTaHOB HM -39TaHOB K WHBUHHY (8, %). 

Mobi u3yyasu peak MpvcoeqMHeHHA TPeTHUHHIX XJIOpHcToro, Opomu- 
cToro H MosucToro OyTHIOB K QMBHHWJIyY M YacTHYHO K BHHMJIaleTuJieHy. 
B kKayectBe KaTaJIu3aTOpoB IpuMeHasmuch ZnCly, FeCl; u gpyrue BeulecTBa. 
JiyamiMe pesyJbTaTbI Obl MOJyYeHbI C TepBbIM KaTaJIM3aTOpOM, MpHyem 
ObIIO 8aMeUeHO GJIArOMpHATHOE BJIMAHHe Ha CKOPOCTb HM Pe3yJIbTaTbl peakUHU 
HeOOJIbIIMX KOJIMYECTB TaJOreHOBOMOPOAHbIX KHCJIOT. 

KoucTaHTbI H aHaJIMTH4eCKHe JaHHble JIA MOJYYeHHbIX COeCMHeEHHM IIpH- 
BeeHEI B Ta6u. 1. M3 Ta61HMubl BUAHO, YTO DJIA BCeX COeCMHHEHHH HaWeHHble 
3HaYeHHA MOJICKYJIAPHOH pedpakUHu OOJIbUle BbIMHCJICHHBIX. 

B cayyae TMBHHMa BO3MO%KHO OOpasoBaHve Tpex MpOAyKToB IIpHcoesu- 
HeHHA: 


(CH,), C — CH, — CHHlg — CH = CH, (1); 
CH,Hlg — CH — CH = CH, (II); 
| 
C (CHs)3 
(CH,), C —CH, — CH = CH — CH,Hlg (ill). 


TlosmyueHHble B JelCTBUTeJIbHOCTH BeleCTBa OO/lafaIM MOABMXKHbIM aTO- 
MOM raJloreHa HM OKUCJIANIMCb C OOpa30BaHHeM TaJIOreHyKCyCHbIX HM TpeTHYHO- 
OyTHJIyKCYCHOH KHCJIOT, Ha OCHOBaHHM Yero uM M Oba Npugana dopmy.a III. 

B calyyae BHHWaleTHIeHa MO2KHO O%KULATh OOpasoBpaHuA 6 U30MEPOB. 
TlomyueHuble B WeHCTBHTeIbHOCTH IPOLYKTH! MpHCOeMMHeHHA TPpeTHYHDIX XJIO- 
pucroro u OpomuctToro 6yTHJla K BHHMJakeTuIeHy OONaqaM cueqyIouliMu 
CBOHCTBaMH. 

1) IIpu oxucnenuu nepMaHranaToM aBaJIM TpUMeTHJYyKCyCHy!O KUCJOTY. 
Xsop- H OpoMyKcycHble KUCOTHI B MPOAYKTAX OKMCJIeCHHA OTCYTCTBOBAIH. 
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2) Ilpu o6ayyenuu pryTHOw JlamMnow WaBalu GeJbIi, Kay 4yKONOMOOHbIA, | 
pacTBOPHMbI B XJIOpomopMe MOJIMMep. 

3) IIpu warpesanuu c WuMeTusdpyMapaToM HMeJI MeCTO QHeHOBBIN CHH-) 
Te3 C OOpa3z0BaHHeM SPupoB rasdOreH-aJIKHJIUKsIOreKCeCHAMKapOOHOBBIX KHC-) 
JOT. ! 
4) Ilpw narpepanun co CHUpTOBOM LeOUbIO TPYAHO OTIeMIAIM raJoreu. 

5) B crexrpe KOMOMHANMOHHOTO paccesHuA XJOpuya u OpomMuya Obi1a! 
oOHapyKeHa OHa HW Ta Ke MHTeHCHBHAA yacToTa 1622 cm™!, xapakTepHas MIA 
JBOHHOL CBA3H, KOTOpad He MOrJla IIPHCyYTCTBOBATb B CIIeKTpe, CCIM Obl Be-. 
IMCCTBO HMeJIO alleTHJICHOBY!0 CBA3b WIM aJJIeHOBy!O CHCTeMy CBa3eH *. 

Bce 9TH CBOHCTBa COBMeCTHMBI TOJIbKO Cc (bopMyvIOH: 


(CH,)s C — CH = CHig — CH = GH,. 


Heo6xoquMo 3aMeTHTb, YTO BO BCeX C/IyYaHX, KPOMe OCHOBHOPO BelllecTsBa | 
CO CBOHCTBaMH, IPpMBeMeHHbIMH B TaOul. 1, NOydaIHcb B 3HA4HTeJIbHOM KOJIH- | 
yecTBe BbICIWIMe (pakIMMH, KOTOPble, OYeBHAHO, MpecTaBJIATH COO6OH CMecb) 
MIPpOALYKTOB MpHcoeAMHeHUA TaloreHaJIKHJIOB K YIBOCHHOM, YTPOeCHHOH UT. 2.) 
MOJIeKyJIaM HelpefeJIbHOrO COeCAHHeHHA. 


Ta6auuna 1 


MR Hlg % 
T. ‘ 
BetlecTeo eee dy, fry 


Hay. BbId. Hahn. BbIU. 


(CH;)sC—CH,—CH =CH—CH,Cl1 | 46,5—47,5 |0,8790/4 4456} 44,46) 43,53) 24,15} 24,16 | 
(CH;)s;C—CH,—CH=CH—CH,Br | 60,5—61 1,1480)1,4710} 47,78} 46,43) 44,65) 41,82 
(CH 3)3C-—CH,—CH=CH—CH,J . 77—79 ~~ {1,,8428/4 5150} 53,47) 51,47) 53,03} 53,30 
(CHs)s;C-—CH=CCI—CH=CH, . 43—43,5 |0,9181]1, 4762) 44,45) 43,08) 24,48] 24,54 
(CH;)s;C -CH=CBr—CH=CH, .]| 54,5—55 = 1/1, 4707/1,5010] 47,59] 45,98] 42,13] 42,26 


TakuM 06pa30M, B pe3yJIbTaTe JMAHHOTO UCCJIeEMOBaHHA ObWIO yCTAHOBJIeHO, 
YTO TPeTHUHbIe PaJlOreHaJKHJIbl IPHCOeAHHAIOTCA K JMCHOBbIM H @HHHOBbIM 
CHCT€MaM C COIMNPAXKeHHbIMH CBA3AMM, COOTBeETCTBEHHO, B 1,4- u 1,2-nomTOxKe- 
HHH, T. €. B TOM Ke NOPAAKe, B KAKOM IIPHCOCAHHAIOTCA K HCCJIeMYeMbIM Be- 
Ile€CTBaM B IIPHCYTCTBUM KaTaJH3aTOPOB raJloreHoBoMoOporpl. Bo3smMoxHO, 4TO 
3eCcb, KaK U B CyYae TawOreHOBOLOpOoB U a-raworeHsPupos, MepBoHa- 
YaJIbHO BOSHHKaIOT, COOTBETCTBEHHO, 1,2- nH 1,4-MpoqyKTbI, HO Tak KaK peak- 
IWHI0 HeEOOXOJMMO TIPOBOJMTb B TeYCHHe HeCKOJIBKHX CYTOK, 3TH MepBoHa- 
YaJIbHbIe€ MPOLYKTbl MpHCOeHHeEHHA YCcieBaloT U3OMepH30BaTbCA B GOuIee 
yYCTOHYMBbIe BeLLeCTBA. 

IIpeqcraBsaioT OOJIbUIOM HHTepec CHHTeTHYeCKHe BO3MOXKHOCTH, CBA3aH- 
Hble C OCYL[CCTBJICHHEM OMMCbIBAeMBIX PeaKkILMi. ; 


OIKCNECPHMCHTAALHAA YACTbh 


1. Peakywua WuHBUHAAA C (CHg),C — Cl. B TonctocTrenHyt CKAAHKY 
nomMematocb 0,3 r-MoJa WHBUHHAA, 0,45 r-moma (CH;)sC — Cl, 0,5 r ZnCl, 
uw 0,2—0,3 ma Kony. HCl. Ckaauka 3akynopHBaacb npoOKoh u coe aqHHA- 
Jacb C PTYTHBIM MaHOMeTpOM. PeakIIMAH CUNTaIach 3aKOHYeHHOH, Kora 
WaBIeCHHe B CKJAHKE NepecTaBalo yObIBaTb, Ha YTO OOBIMHO TPe6oBaNOCh 
okoo0 7 cyToK. IIpoxyKTbl peakiMH pacTBOpAINch B adupe, adupuprit 
pacTBop (MAA yMaleHHA KaTaM3aTOpa) MpOMBIBaICA BOOM, BHICYMIMBAICA 
CaCl, H moyBepraica MeperoHKe, CHavala pH OObIYHOM JaBJIeCHHH, 3aTeM 
B BakyyMe. BbIxoX MpOAYKTOB NpucoeAHHeHHA CocTaBAAT OKONO 30 r. 
Pe3ybTaTbI pasroukH npn 10 mm: 1) 45—50°—15,2 r, 2) 50—100°—4 r, 
3) ocratok — 6,8 r. IIpu nopropwoli neperonke 60nbmmaa uacTh nepBoli 
(pakiHH nepexoyuT npu 46,5—47,5°. 


* ABTOpbI IipHHOcAT OwlaroxapHocTs T. B. Akopnesoli 3a uccneqoBaHHe CHeKTpOB. 
286 


[Ip OKHCJeHHM OCHOBHOrO BeLeCTBa NepMaHraHaTom G6pivin NOJLYYeHBI 
XJOpyKcycHad (T. mt. 56°. Hafimeno %: Cl 36,55. C,H,0.Cl. Burancueno Van 
Cl 37,52) u tTperuunooOytuayKcycnaa (Tr. Kun. 94—96° pH 26 MM, amu, — 
T. nu. 131,5°; amteparypupie Zannpe — 7. Kun. 96° npu 26 mM, amua — 
®. ma. 132°) Kucaorn. 

IIpu felictsun pactsopa KOH B meranoue BemecTBO yxe Ha XOJOLY 

TepseT xdop (88%, oT uMelomleroca B HaBecKe) M Maer HeMpemenpublii 
apup c T. Kun. 42—43° w n® 1,4249. 
_ 2. PeakuuaA AuBUHUAA c (CH,);C —Br. B tex we ycaopuax U3 
0,3 r-Mola uBuHHa, 0,45 r-mona (CH;);C —Br u 0,85 r ZnBr, 6p110 
momyyeHo 42 r Opomuyos. PeakuHA 3aKOHUMIach B TeueHHe 5 cyTOK. 
Pe3yJAbTaTEI pasroHKH mpH 5 mM: 1) 48—52°—29,7 r, 2) 52—100°—1,6 r, 
3) octaToK — 17 r. 

[Ip O30HMpOBaHHH OCHOBHOrO BeMlecTBa ObIIM NOTyYeHb! OpomyKcyc- 
Han (Tt. na. 48°. Hatimzeno %: Br 56,93. C,H,0,Br. Baruncaeno es 
Br 57,51) u Tpetuuno6yTHayKcycuaa (amng — 7. mt. 131,5°) KHcaOTEI. 

IIpa meftcrsun pactsopa KOH B sranone B pacrBop nepenti0 96% 
Opoma, HMeBIeroca B HaBeCKe HMCXOZHOrO Opomusa. Tonyuen sdup c 
T. KMM. 54,5—55° npw 10 mm un 1% 1,4260. 


3. Peakuua WHBUHH AA c (CH3),;C — J. H3 0,24 r-Moaa guBuHuaa 
H 0,36 r-mona (CHs);C —J u 0,95 r ZnJ, (+ 0,3 ma HOAHCTOBOLOpoqHow 
KUCJOTHI) Oplo noyyeHo 40 r BemmecTBa. Bpema peakyuH 8 cytoK. Pe- 
3yIbTaThl pa3srOoHKH mpH 5 mM: 1) 58—60°—21,5 r, 2) 60—70°—2,5 r, 
3) ocTaTok — 5,8 r. 

B pesyabTaTe OKHCJICHHA OCHOBHOH dpaKWHH NepManraHaToM Opa 
nowyueHa TpeTHYHOOYTHAyKcycHad KuCAOTa (amu —T. na. 131,5°). 

IIpu geactpuu KOH B meranose BemlecTBo noTepsso 98% vona H Lao 
abup c tT. Kun. 42—42,5° npn 10 mm, d;’ 0,7970, np 1,4234. MR uatineno 
45,47. CyH 3,0. Brraucaeno 44,94 (watimeno %: OCH 21,44. Beraucaeno %: 
OCH, 21,82). 

4. PeaklUwHA BHHHUMAaAWeTHAeHA c (CHs);C —Cl. M3 0,4 r-mMous 
BUH JaneTueHa, 0,6 r-mMoaa (CH;),;C —Cl u 1,4 r ZnCl, nonmyyeno 33 r 
BeujecTBa. Bpema peakyHu 7 cyToK. Pe3yabTaTHI pasroHKH upH 10 mm: 
1) mo 43°—0,6 r, 2) 483—47°—19,5 r, 3) 47—100°—2 r, 4) ocrarox — 10r. 

IIpH okucaeHHH OcHOBHOrO BemecTBa (5,3 r) NepMaHTaHaTOM Novy- 
yeHa TPHMeTHJyKcycHad KucNoTa (2,1 r) w HeMHOrO maBeneBOH. na 
TpPHMeCTHAYKCyYCHOH KMCAOTHI HaliweHo: T. Kun. 164—166°, amu —T. m4. 
153°, anuaug —T. na. 127—128°, uro oTBeyaeT AHTeEpaTYPHbIM JaHHbIM (1°). 


Jlaa amuga Hakigqeno %: N 13,98 
C,H,,NO. Bpryucaeno %: N 13,83 


IIlpu warpespanuu BemmecTBa c AMMeTHAdyMapatom mpu 170° B TeyeHHe 
20 vac. OnIN MOMyYeH AMMETHAOBLIN 2Pup COOTBETCTBYyIOWeH XMOp-Tpe- 
THYHOOYTHAMHKAOreKCeHAMKapOoHoBoH KHCAOTH c T. ma. 114—115° nocae 
Me pCKPHCTaIAMsalHH w3 MeTaHONa (HalimenHo %: Cl 12,08, C,4H2,O,Cl. 
Briuncaeno %: Cl 12,28). 

Tipu warpesannu 0,52 r BemecTBa c 2BolHEIM H36pITKOM 10% pacTBopa 
KOH bs meranose B TeyenuHe | vaca Ha BOAAHOH OaHe B pacTBOp Mepemiso 
0,028 r xmopa, uTo cocTaBuaeT 22%. 

5. Peakuua BHHHAaLeTHAeHA c (CH;),;C —Br. H3 0,52 r-moas 
Bun ayeTuseHa, 0,57 r-moaa (CH3),C —Br 1,3 r ZnBry nomyyeno 59 r 
pemectBa. Bpema peakyuu 4 cyTox. PesyabtaTbl pasroHKH mpH 5 MM: 
1) no 45°—3,3 r, 2) 45—47°—38 r, 3) ocrarox — 12 r. 

IIpu okucaeHHuH ocHoBHoro BemrectBa (10 r) me pMaHraHaToM 6plia W0- 
qyueHa TpHMeTHAyKcycHad KucuoTa (3 r; aMHA—T. TA. 102,59 ) H HEMHOTO 
WaBe Ie BOH. 
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[Ip KoHweHcauHN Cc QMMeTHAyMapaTOM BeLlecTBO Wao C BbHXOO 
60% muMeTHAOBEI sup OpoM-TpeTHUHOOYTH ANAK IOreKCeHAMKapOOHOBO! 
KHCJIOTHI C T. II. mocte NepeKpHcTatau3salMH u3 MeTaHoma 126° (Halt 
meHo %: Br 24,14; CH,O 18,91. Cy,H,,0,Br. Brruucaeno %: Br 23,98 
GHeOsIs,63); 

IIpu o6paborke 0,85 r BelecTBa We04bIO B ONHCAaHHbIX BbIINe yCJO 
BHAX B pacTBop mepemto 19% Opoma. 


JlenuurpaaqckuH TexHOsOrMyecKHH MHCTUTYT Moctynua0 
um. JleHcoBeta 6 VI 1953 
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JTorkaagn Ankanemun Hayr CCCP 
1954. Tom XCV, Ni 2 


XHMH A 


YaeH-Koppecnonzent AH CCCP BHKT. H. CMHILbIH u E. A. TOPYEHKOBA 


MPMMEHEHHE VW30TONHOFO OBMEHA K M3YY4EHHIO CTPOEHHS 
AKBONOJIU- HW FETEPONOJIMCOEAMHEHHA 


OOpbIUHDIM METOOM NOyYeHHA TeTepONOHCOeRHHCHUH ABUIAeTCA NOL- 
KHCJICHHE pacTBOpOB, COAepxallHX COUb MeTAIMHYeCKOrO KHCIOTOOOpa- 
3yloulero 3JIeMeHTA (HaNpHMep, WleOUHOH BOUbdpamat) HM COb KHCMOTHI, 
OOpasoBaHHOH HEMeTAIIMYeCKHM 3/ICMCHTOM (ocdat, cHAMKAaT HAM Bp.)- 
B TeX %#Ke yCJOBHAX HOPMA@JIbHbIe BOAb*paMaThI NepeXOAAT B aKBONOMH- 
COC HHEHHA THMa Napa-BOAbdppaMaToB H MeTa-BOAb@pamaToB. HeoxHoKpaTuo 
BbICKa3bIBaJIOCb MHE€HHE O TOM, YTO FTeTepOnOAHCOeAHHeEHHA 0 CBOemMy 
XHMHYCCKOMY CTPOCHHIO CXOHbI C MeTAa-BOb(ppamatamH (1). 

B MaHHOM HCCJe€AOBaHHH M3O0TONHbI OOMeH pH MOMOI[H paHoaKTHB- 
HOrO H30TONAa BOAbpama (W?**) 6b MpHMeHEH LA H3yYeHHA MeXaHH3ma 
OOpas0BaHHA AaKBONOJH- H reTeponomMCOeAHHeEHH WH OTHOCHTeCAbHOH mpo4- 
HOCTH HX A@HHOHOB B pacTBOpax. PaqwuoxuMMyeCKad YHMCTOTA HCNOJIb30BaH- 
HOrO Tpenapata BoOJIbdpama- 185 Oba npoBepeHa H3MepeHHeM ero NepHona 
nomypacnana (T=73,2 mua) WM MakCHMadbHOH 9Heprun $-H3ay4eHHA 
(0,43 Mas). 

HMcxola U3 HOpMalbHOrO BOAbdpaMatTa HaTpHA, OOBIYHOTO HAM cosep- 
*WaBUerO paHOaKTHBHHIA H30TON, ObIIH NOYYeHbI CTAOHbHDIM WH Meye- 
HbIM mapa-BoJbdpamatT Hatpua coctrapa Na;H; [Hz (WO,).]-10H,O, mevenprit 


% 
MeTa-BObpamMaT HaTpua coctaBa NagHy [Hz (W2O0,).]-27H,O u caenyrourue 
reTe pONOJHCOCHHEHHA (HaIMUMe paHOaKTHBHOTO HHMKaTOpa OTMeUeHO 
3Be3,0UKON). 


CoctaB COe€HHEHHA B OKHCIAaXx BawxKakiad KOooprMHalNyonHan 
cbopmywa 
2,13 Na,O-Si0,-11,50 WO, 14,01 H,O Na,Hy, [Si(W,0,),]-42 H,O 
: % : 
14,5 H,O-SiO,-11,85 WOs Hg [Si (W20,),]-10,5 H,O 
2,18 Na,O-P,O; -23,94 WO,-34,63 H,O0 NaH, [P (W,0,).]-15 H,O 
40,54 H,0-P,0;-24,72 WO, H, [P (W,0,),]- 16,9 H,O 


Tlocue npoBeeHuA OnbITa H30TONHOTO OOMeHa aHHOH OHOTO H3 HC- 
CI@MYeMBIX BeNIECTB BBIBOJMICA B OCaOK HM ONpeedANach ye AbHaA 
AKTHBHOCTb COJepxKallerocd B HEM BOJb®pama. ConocraBenHe c yMedb- 
HOH AKTHBHOCTbIO, BHIYHCCHHOH JIA COCTOAHHA paBHOpacmpeeseHHA 
palMOaKTHBHOFO BOAb(*paMa, NOSBOAAIO NOACUMTATh CTCMCHb oOMeHa. 

Ocak AeHHI0, Kak mpaBHl0, NOABeprascA HCXOAHbIM HepaMOaKTHBHbIM 
anHon. Boabdpam BEIeAAIcA H3 OCcalKa B (OpMe BObPpaMoBoro aHrHA- 
puma, KOTOPHIM CiMaBeHHeM C BbIYHCCHHBIM KOJMYCCTBOM Na,CO, mepe- 
BOMICH B HOPMaIbHEIH BombppamatT. JlocaenuMH pacTBopaIcA B Boe. 
H3mepeHHpli o6bemM pacTBopa MCMapAscA Ha CHeWMabHON KacceTe, NOCIC 
YyerO MPOH3BOAH0Cb ONpemeeHHe paHOaKTHBHOCTH OcallKa Ha Bare 
yctanopKe. JIA OT€bHEIX H8MepeHHH aKTHBHOCTH CpeAHAA OUT Ka, 
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BLISBAHHaA CTATHCTHYCCKHMH TIpHYHHaMH, cocTaBAana 5%, a HeTOUHOCT 
BCC ACTBHE PasIHUH B MpHTOTOBeHHM OCOpasoB AA cueTa B CpeHeM 8%. 

B nepByio ovepewb OI H3yyeH H3OTONHbIM OOMeCH BOAb@paMa Mex Ly) 
NOAKACCHHEIM PpaCTBOpOM HOpMaJbHOrO BOJb@pamatTa HW napa-Bo.bdpama— 


TOM HaTpHa. PactBoppt NagWO, uM HeakTHBHOrO nlapa-BOb@pamata HaTpHA, 
JOBE eHHBIe WOOaBAeHHeM HeOOAbUMIOrTO KOAHYecTBa HNO 3 20 onpenezeH- 
Horo 3HaueHHa pH, caHBaiHcb BMeCTe HM BbIAepXKHBAIMCbh 3aaHHOe BpeM#l 
IpH nocTrosuHol Temnepatype. B pacueTe Ha BOJbpaM KOHICHTpallua! 
paCTBOPOB HOpPMaJIbHOrO BOWb*pamata coctaBinta 0,02—6 mMr/MJ, a napa- 
Bombdppamata 4—20 mr/Ma. / 

TIpespamenue HOpMatbHOrO BOJbpamatTa B Napa-BOAb(pamaT MbI OOHAa-- 
PYKUBAIN BEILeTeHHeM B OCaLOK MaOpacTBOpHMOrO CMelaHHOrO Napa- 


BOJb(pamMata HaTpHA — We3HA, KOTOPHIH MMeeT, NO HallIHM MCCJI€LOBaHUAM, | 
coctas Na,Css3H; [H2(WO,),]:-4H,O mu 3axBaTprBaeT M3 pacTBOpa 3a CueT) 


* 
amcopOuuH He 6onee 0,5—0,8% Na,WO,. | 
Oxa3ano0cb, UTO OOMEH BOUMb:paMa MEX Ay NOAKHCCHHBIM HOPM@JIbHBIM | 
BOMbpaMaToM H Mapa-BobdpaMaTOM HE MpOMCXOAHT MOMEeHTAIbHO. Ta-) 
KHM OOpasom, pH pH 6,8, cooTBeTcTByIOlleM OOaCTH CylUleCTBOBaHHA 


napa-Borbdpamata, 9TO CoemMHeEHHe He OOpasyeTca cpasy (cM. Taba. 1). 


] 


Taé6auna 1 Ta6Omuna 2 
CKkopocthbnpesppameunusa Na,WO, Banuauue pH Ha CKOpOCThb Mpe-| 
BTapa-Boilbdpamar’ (temnepatypa Bpameuusa Na,WO, Bnapa-BOub~ 

255 a pldwoys) mpamaT (tTemMMmepatypa 25°, mponou- 


YHUTeCIbHOCTh peak 5 MHH.) 


Bpems fepexon Bonpdpama-185 u3 Na, WO, 


pH * 
peakunn B napa-sombipamat B , pacrsopa | Hepexox Boanpama-185 us NapWO, 


B Mapa-bObpamMarT B Yo 


D MHH. 4,4— 2,6 (cpemu. 3,5) 6,8 3,0; 4,5 (cpeqH. 3,7) 
1 yac §:7—10.87( 1, = 10,2) 5,8 2254S. unas 20,3) 
24 yac. 20,6—15,4 ( 18,0) il SME AS MM 28,3) 
268 yac. 50,6—74,4 ( 65,0) lee 61,0; 49,4 ( ., 50,2) 


Kak calenyeT W3 WaibHelimero, H30TONHEIM OOMeH Bobippama Mex Ly 
napa-BOJbpaMaTOM HM MpOMyKTOM, oOOpasyIOWMMcCA pH NOAKNCTeCHHH 
Na,WO,, upoucxoguT ropasqo 6bicTpee, YeM NOyyaeTcH YTOT MpOyKT. | 
Orcioda MOKHO 8aKMIONHTb, ITO MPH TemMnepatype 25° 3a KopoTKHH mpo- 

Me@KYTOK BpeMeHH (5 MHH.—1 yac) u3 

Taoanna 3 Na,WO, oOpa3yetca o6menuBarlle- 

Bauaune TeMMepatTypb HacKo- Toca nposyKta 38—10%, 9 4yepes 
pocTb mpespamenusa NaWO, 268 vac. 65%. Ilomo6Hoe noBenenne 
Buapa-Boabppamart (pH 68—7,0) sactapaaer KpHTHUeCKH OTHECTHCh K 
B3rIAaM, Pa3sBHBaBIUIMMcA AHLepoM 
repee | eer a ee eens (?) u Cyme (*) 0 MexaHusme o6pa3o- 
B® | peak..uuB aac. Sena ie ee BaHHA Napa-BOAb*pamata B pacTBope, 
cormacHoO KOTOpEIM upH pH, paBHom 

6—8, HOpMaJIbHbI BObdpamat-voH, 


25 4 3,5 CBA3bIBaH HOHbI BOHMOpOa, MrHOBeH- 
50 | 4 25),9 HO HepexOZHT B AaHHOH YTeKCaBOJIb- 
on oh my cbpamara _ (AW,O2-aq) *, cCOoTBeT- 
50 BG 52 0) CTBYTIOULMH napa-BoJb(pamary. 


, IIpeppamjenne Na,WO, B- mpo- 
AYKT, OOMeHHBAIOIIMHCA C Mapa-BOVIb- 

cbpamatom, yckopseTca mpaM HM3KHX sHaueHHAx pH u 3amennaetca pu 

mepexowe K HEHTpatbHOH cpene (cM. Tada. 2). OnHoBpemenno caenyer 

CHEaTb BEIBOL, YTO HOPMAJbHbIM BObCpaMaT-HOH O4CHb MeCLICHHO O6Mme- 

HMBaCTCH ATOMAMH BOMbPpama C apa-BObd)pamMatT-HOHOM. 
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3 Ilpv noppmienHu TemnepatypH cKOpocTh mepexoma Na,WO, B_ napa- 
BOb@pamMaT yBeAmuuBaetca (cm. Tabs. 3). 
JlAx UCCACHOBAHUA MS8OTOMHOTO OOMeHa MeXKAY NOAKUCHeHHBIM pac- 


* 
TBOpoM Na,WO, 4 rereponoancoequHeHHAMH OEM IpHMeHeHsi pacTBoppl 
KPeMHCBOLpamata uv cocdopopoubppamara warpua c KOHIeHTpalnel 
(B pacuete Ha BOAb@pam) 10—20 mr/ma. Onwirst noKa3aau, uTO B KUCAOL 


cpeme Na,WO, oOmeHuBaetca BOmbdpamom c O6OHMH M3y4eHHEIMN reTe- 
ponomucoexnHeHHAMH. KpemueBoandpamar narpus npw pH 4,5 u temne- 
patype 25° 3a HeCKOABKO 4YacoB 

{(5— 24) noaHoctrio OOmMeHHBaeTcCA Taoanma 
BOJb@PaMOM C NOAKHCJICHHEIM pac- VU3s0tTonunfi o6Omen BOAb@pama 

MCX TY NORKUHCACHHBIM PpacTBo- 


x 
pom Na,WO, H KpeMHeBOIbpama- 
TOM HaTpPHsA (Temnepatypa 25°, pH 6,1) 


4 


* 
TBOpOM Na,WOQO,. Tlostomy npuui- 
JOCb NOCTABHTb AaHaJIOTHYHHIE OMEI- 
Tbhl B yCJOBHAX Oonee BEICOKOrO 
3HayueHHxA pH, 4TOOBI 3aMeAAHTb — mponomxnr. 
oOpasoraHHe mapa-BoObdpamata. Onan 
IIpu pH 6,1 o6meu Boabdpama upper 


CreneHb o6MeHa Bombipama B % 


C yMepeHHOH cKOpocTbIO (cM. pubes {TA econ. 418) 
Tao. 4). 1 uac ie ee eG) 

Tloppmmenue pH go 6,8 eme 24 uac. 154° 10 bnG (e434) 
Oo1pme 3aMeqiseT oOmMen (cm. 77 4ac. 63,3 


Ta61. 5). 

TaKHM OOpas0M, HYXHO 38KJIOUHTb, YTO HOPMAAbHBIM BO.bPpamMaT-HOH 
He OOMCHHBAeCTCA BOMb*paMOM c TreTeponomMaHHoHaMH. OOmenH upeT c 
TeKCaBOJbPpaMaT-aHHOHOM Mapa-BOJIb*paMaTOB, KOTOPbI, BO3MO%#KHO, H 
ABIACTCA CTPYKTYPHOH eAHHHWeH TeTepONnOMMAaHHOHOB. 

OnpiTEr c doctopoBosmbdpaMaTOoM HaTpHA HW NOMKHCACHHbIM PpacTBOpOM 


& 
Na,WO, noxasaau, utTo mpu pH 1,8 (25°) us0Tonupli o6mMeH Boabdpama 
UAeT C OOMbINIOM CKOPOCTbIO UM CO- 
Ta6auna 5 cTaBaseT 3a 1 uac 85—90%. Tapa- 
BOJbpaMaT, MeCYCHHbIA BOMbppa- 
MoM- 1&5 uM BbIZ@JeCHHbIM H3 pact- 
Bopa BBUAe KpUCTaAJOB, BCTyNaeT 


NOmKUCTeHHEIM pacTBopom Na,WO, 6 
HM KpeMHeEBOTbhpamatTom Hatpuaga B OOMCHC tbocopoBoabdpamatom 


Bauauue pH Ha ckOpocTb H30TON- 
HOrO OOMeCHA BOULHPpama MexXLy 


(Temnepatypa 25°) 3aMeTHO MeJJICHHEe, YEM NOZKHC- 

JeHHbI pactBop Na,WQOy, T. e. 

pipo- CBe2xKeOOPasOBaBINIMAicA Mapa-BOJb- 
OJI- j 
*1KUT. pH CreneHb o6MeHa Bombi)pama B % @pamar. IIpu pH 2,20 3a 24 Waca 
as OOMEH NpOXOMHT TOAbKO Ha 28%. 


B Yac. 


x Ji1a mpoBeqeHHa M30TOMHOTO 
OOMeHa MEX AY ABYMA reTepoOnouH- 


o Ae: oe a aor 84) COC€MHHCHHAMH ObIIH MNPHMeHCHBI 

docopoBo.EppamMoBpad HW pajstHo- 
gi | 6,1 63,3 aKTHBHAad K peMHeEBOWJbdpaMoBax 
P| 6,8 ae tO eC 7 tt.) KHCAOTH.  OnbITb! mpoBoOTHAMCb 
480 | 6.8 19,6; 19,5( , 19,5) pH pasAMuHBIX 3HaueHHAX pri (1,8; 


4,4; 5,67). BocdopoBsounppamosBax 
KHCAOTAa MOCJe ONbITAa OCaxKLalachb 
B BULe KalHiHol com (KpeMHeBOJb*pamar Katua pactBopum). AmcopOnun 
palHOKOMNOHeHTAa Ha OCaZKe ocopowombppamata Kana He HaOs0Ma- 
OC. 

IIpu pH 1,8 u Ttemnepatype 25° oOmeH mpoTekaeT pHMepHO Ha 20%, 
He3aBUCHMO OT BpeMeHH B3anMosefcTBUA (5 MuH.—240 uac.). IIpuunna 
gTOrO HYKMaeTCA B MONOAHHTeEbHOM uccileqoBaHHU. Bo3sMO%xXHO, UTO 
3 OOMCH CHOCOOHA BCTYNaTb TOMbKO YaCTb ATOMOB BOJIb(pama us TeTepo- 


0 
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| 
] 
3a 3 uaca u mo 50% B Teuenne 16 yac. Secb NOBHAHMOMY, ye HMCCT 
MecTO WacTHUHE pacnax coenuHennit. IIpn pH 4,4 oOMeH HeT OpicTpee: 
oxono 80% 3a 5 mun., 100% 3a 1 uac. TlopHquMomy, MpOAyKTbI YacTH4- 
HOTO pa3JO2#XeHHA TETEPONOAHKHCAOT OOMeHHBAIOTCA Jeruye ATOMAMH BOJIb- 
(ppama. | 
V3 npuBeseHHDIX OMNBITOB MOXKHO CeaTb BbIBOA, YTO HSOTONHbIM 
O6OMeH aMeHLaMH BHYTPeHHeH ciepbl MOXKET NPOMCXOLMTb MCXLy LBYMA 
rereponoaHaHnonamH. OOMeH yBeAHUMBaACTCA MpH YaCTH4YHOM pacmane Te- 
Te pono1Hcoe AHHe HHH. 
BecbMa HHTepecHble pe3yAbTaTb! La OMbITHI HZOTOMHOTO OOMeHAa BOJIb- 
cbpama Mexny ocdopoBosLppaMoBo KHCAOTOH H MeYCHbIM MeTA-BOWIb* 
cbpamatom natpua. IIpu pH 1,3, Korze 
Ta6auna 6 06a COCAHHCHHA BHOTHeE yCTOHUHMBBbI! 
V3s0TOMHHH oOMeH BONBHpamMa oOMeHa B Hpeemax OWIMOOK OMNBITE 
MEX TY MeTaBONbhpaMatTom nHa- He HaOMOZAIOCh Waxke NO ucTeveHHh 
TpuAUM~oOCHOpoOBOAbmpamoBok 72 yac. (cm. TaOa. 6). B mMenee KuC? 
KHCAOTOH (Temnepatypa 25°, pH 1,3) yor cpeme (pH 6,3) o6MeH HayHHaeT 
ULTH, OMHAKO, HECOMHEHHO 3a cuet 
YaCTHYHOTO pa3zIOKeHHA HCXOAHbI™ 


[lpoxomxKuT. 


onnita Creneub 06OMeHa BOIbppama B % BeILeCTB. | 

IIpuBe eHHbIe ONBITHI NOKA3bIBaloT 

Se 0; 9,8 (cpenu. 4,9) uTO XapaKTep CBASH aeH1OB BHYT? 

1 yac WG MOK ge 2,3) peHHel cdepbl B MeTa-BOJbdpamar} 

24 uac. Er Omen eid. enact) aHHOHe 4 PocopoBoab@paMoBoH KHC} 
72 yac. OR OC 4. 0) 


JoTe BecbMa pasanueH. MoxeT OpiTs} 
HMCIOTCA H pa3sIM4HA B XHMHUCCKO! 
CTPpOCHHH KOOPJHHHPOBaHHbIX AHHOHOB. 

Mero H30TONHOrO OOMEHA MO3BOJIACT 3aKJIOUMTb, UTO MeHKAY Tapa 
BOJAb*paMaTaMH MH FeTepONOAMCOCAMHCHHAMH HMECTCA TEHETHYECKAA CBAZH} 
B 9TOM OTHOMeCHHH MeTa-BOb*PppaMaTH, MOBHAMMOMYy, OTAHUAIOTCA ©} 
rere pono.JIHcoe JHHEHHH. 


MOockoBcKuh PocysapcTBeHHbIM YHABepCuTeT Tlocrynus0 
um. M. B. Jlomonocosa 5 1 1954 
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PHSHYIECKAA XHMHA 


H. E. BOJIOTOB u 10. . KOSMAHOB 


AXCOPBIMA MPHMECEM HA FPAHHILAX BJIOKOB 
B AJIIOMHHHH 


(ITpedcraeaeno axademuxom IT. B. KypOtomoeoim 7 I 1954) 


B paOote npHBo_saTca akTbl, yKa3biBalolllve, MO MHeHHIO aBTOpoOB, Ha 

MeXOJIOUHYIO BHYTPeHHIOIO afcopOuMio MpumMeceh B aJIIOMMHHM TeXHMYecKOn 
WHCTOTHI. 
-  B xkayecTBe MaTepHala JIA OMITOB HCMOIb30BAaJICA aJIIOMHHYM YHCTOTHI 
99,7 (TeXHHYeCKH YHCTHIH) HM amIOMMHHH YHCTOTH! 99,99% (uucrpi). Mo qan- 
HbIM XHMMHY¥eCKOrO aHaJIM3a, aJIOMHHHH TeXHMUeCKOHM YHCTOTHI cosepxKad 
0,15% Si, 0,05% Fe u 0,01% Mg, a ancremt amomunnh 0,01% Si, 
0,0006% Fe u 0,007% Mg. Kpome Toro, cneKTpaJIbHbIM aHasIM30m o6Hapy- 
2KeCHO B aJIIOMHHHH OOOMX COPTOB MIpHOM3HTeJIbHO OHHAKOBOe COmepxKaHue 
MeqH (CJIeQbI). 

MOoHOKpHCTaJIbI aJIOMMHHA JIA OMbITOB BbIPAalMBaJMCb peKpucTaJIM3a- 
WHeH Woce KpHTHYecKOH edopMaluH. 

BoplJiv MpoBeweHbI CuleqyiollMe ombiThl. MOHOKpHCTAaJVJIbI aJIOMMHUA TeXHH- 
4eCKOM YHCTOTHI, H30rHyThle MO WHMHAPHYeCKO NOBeEpXHOCTH pauyca 7 MM, 
OT*KHraJIMcb TIpH 640° B TeyeHHe 5 Uac. UH OXJIaxKMaMCb Ha BO3Lyxe. Jlays- 
TrpaMMbI TaKHM OOpa30M OOpa6oTaHHbIX KPHCTaJWIOB YKa3bIBaloT Ha TO, 4TO 
Mpousolia momwMrouv3anua (!). Ecru nomHroHu30BaHHbIM KpHCcTaJI Mo_Bepr- 
HYTb JOMOJIHHTCIbHOMY OTKUTY MpH Ooslee HH3KOH TeMNepatType (syuue 
Bcero pu 400° B TeyeHHe | vaca), a 3aTeM JJIEKTPOJHTHYeCKH OTMOJINpO- 
BaTb, TO IPH paCCMOTPeHHM B MHKPOCKON BHHa XOPOWO BbIPAaKeHHaA MaKpo- 
MosavuHad CTpyktTypa (cM. puc. | Ha BKeHKe K crp. 281). 

Be3 sToro JOMOIHHTeIbHOTO HA3KOTeMMepaTypHOoro OTKura MOsaHuHaA 
CTPYKTypa He BBIABJIANacb (CM. pyc. 2). 

AHaJIOrMUHble OMBITH! ObIIM MpOBeseHbl C MOHOKPHCTaJwaMu, Mosyuen- 
HbIMM M3 YMcTOrO (99,99%) amomunua. B stom cJlydae MeTaslorpapuyecku 
MO3aHKa He BBIABIANAaCcb (CM. puc. 3), XOTA JaysrpaMMa yKa3bIBaJla, 4TO 
Mpowsoliia MouMroHH3aiHa (CM. puc. 4). 

Ha ocHOoBaHHM 3STHX OMBITOB ObIIO CieaHO 3aKJIOUCHHe, YTO BbIABJIAe- 
MOCTb 6/IOKOB MO3A€HKH B aJIIOMHHMM TEXHHYeCKOM YMCTOTH! OOYCJIOBJIeHa Ha- 
MuveM IpumMeceH. BecbMa BepOATHO, YTO BLIABJIACMOCTb 6/1IOKOB OOYCOBICHAa 
IIpHcyTcTBHeM JIMOO KpeMHHA, HOO xXesesa, MHOO OOCMMM MpHMecaAMN BMe- 
cTe, MOCKOJbKy Apyrve mpuMecu (MarHuli M Meqb) CcOsepxKaTcA B OOONX cop- 
Tax GJIOMMHMA MpHOJM3HTebHO MOpPOBHy. 

Bananue JOMOJHUTeIbHOrO OT2KWTa Ha BbIABJIACMOCTb 6JIOKOB MO3aAMKU 
MOXHO OObACHHTS CJleqyouluM O6pa3om. O6bemHaa pacTBOpHMOCcTb OOeHXxX 
mpumeceli (Si u Fe), KoTopble MoryT O6yCJIOBHTb BbIABMIACMOCTb OJIOKOB, C 
OBbIMeHHeM TeMIepaTypbl yBeMyUBaeTCa, MOcTHrad Makcumyma mpH 600— 
650°. B coorpercTBHH C CYUIeCTBYIOUIMMU MpemcTaBJIeHHAMH O CBOMCTBAX 


MCXKKPHCTAIMTHEIX (MeXOJIOUHBIX) CJIOCB, €CTb OCHOBAHMA Mpesoula- 
293 


raTb (2), YTO KOHMeHTpalluA STHX TIpHMeceH B MexKOJIOUHBIX COAX TAakAKE 
MOJKHa YBeJIMYMBaTbCA, MOCTHrasd MaKCHMyMa B HMHTepBadle 600—650°. IIpu 
BbICOKOTeMHepaTyYPHOM OTKHPe MpOMCXOAUT HaCbillleHHe Me2KOJIOYHBIX CJIOCB- 
ropoHsbHOH TpHMecbio, T. €. HMeeT MECTO MexKO/OUHAA BHYTPeCHHAA aj 
cop6una. Bpicrpoe oxsiaxKeHve (OXxJIaKqenve Ha Bosfyxe) dukcupyeT Mepe-— 
CbILCHHBIA TBEPALI PpacTBOp B MexOJIOUHIX MpocmohKax. JLOMOHNTeJIbHbIA 
OTKUP MIPHBOAMT K paciasy MepecblllleHHoro TBeporo pacTBopa. IIpu auleK- 
TPOJIMTHYCCKOM MOJIMPpOBKe MIPpOMCXOAMT MpoTpaBMBaHve rpaHHil OJIOKOB, HU 
6JIOKH BbIABJIAIOTCA. 

B. nomb3y MpesnosoxXeHHOrO Me€XaHH3Ma BJMAHMA MIpHMecelt Ha BbIABJIAe- 
MOCTb OJIOKOB FOBOPAT Pe3yJIbTATHI CJIEAYIOULAX OTIBbITOB. 

1. Ecau nomuroHu30BaHHblli KpHCTaJJI, B KOTOPOM MeTaJuorpapuyecku 
BbIABJIeHa MO3aHKa, BHOBb OTKeub Mpu 640°, To Mocde IeKTPOMMTMYeCKOH 
MOJIMPOBKH OJIOKH MepecTaloT BbIABJIATbCH. 

Dror :akT MOXKHO OOBACHHTb TEM, YTO BCJIEACTBHE YBeJIHYeHHA PacTBOPH- 
MOCTH BbIMaBllaa (basa Mpu OTKUre MepexOAHT B pacTBop. BOK BHOBb BI- 
ABJIAMCh, CCM KPUCTaJI MOABepraJica JONOJHHTeIbHOMY HH3KOTeMMepatyp- 
HOMY OTXKHTY. 

2. Vsornyrbie OObIuHbIM CMOCO6OM KPHCTaJIbI OTKHFaHCb 3 yaca NpH 
640°. Satem OHH OxIaxKalucb c Meubio Wo 600° (Ha 15 muH.),. OTKHMTAaJIMCb 
Ip STO TeMMepaType B TeyeHHe | aca MW OXNAKMaIMCb Ha Bospyxe. Jlays- 
rpaMMbl, CHATBIE C KPHCTaJWIOB, CBHJeTeJIbCTBYIOT O TOM, Y4TO MpoMsolla 
MOJIMPOHH3aluA. OHako MOCJe IJICKTPOJIMTHYECKON NOJIMPOBKH OJIOKH He BbI- 
aBJIAIOoTCH. Ec KpHCTaJdJl OxXJlaxKasica ObICTpO Ha BOSLyxXe Mocyle oTKuUrAa 
npn 640°, a 3aTem oTaurasica mpu 600°, To 610KH BbIABJAJIHCD. 

O6ObacHeHHve STON Pa3HHIbl 3aktOVaeTCA B TOM, 4TO IPH MeJICEHHOM 
OXJIAKMCHHU KPUCTaJIa C MedbIO H3ObITOK UpHMecu AuPpynpAupyer B TOJMLULYy 
6n0Ka. Ilostomy mpu 600° pacnay B MexKOJIOUHBIX 30HAX yKe He MPOHMCXOHT, 
H 6JIOKH He BBIABJIAIOTCA. 

3. OnbiT, aHaJIOPMUHbId MpeAbILyUeMy, TOJIbKO KPUCTaJVIbl OXMaxK Tach 
c¢ Meubio Wo 550° (3a 25 MuH.). ToT xe pesyJIbTaT HU TO Ke OObACHEHHeE. 

4. OnbiT, aHasIOPMuHbI TBYM TIpeAbILYWIMM, TOJIbKO KPHCTAaJVJIbI OxaKLa- 
JHCb Cc Meubio Wo 450° (3a 45 muu.). Ilocule aieKTpomHTHYeCKOH MOMpOBKU 
6JIOKH BbIABJIAIOTCA. 

PesyJbTaT MOX%KHO OObACHHTD Tak. BcwleacTBHe NMOHHKeEHHA TeMMepaTypbI 
YMeHblUaeTca CKOpOcTh LHpy3HOHUbIX MpoleccoB. YaaseHHe u36bITKa MpH- 
MeCH H3 Me?KOJIOUHBIX CJIOCB B HHTepBasIe 550—450° He ycneBaeT mpousoiiTu 
Aup@y3HOHHbIM MyTeM, H OHH OKa3bIBaIOTCH MepecbilleHHbIMu. Tlocme omxKura 
pH TemMimepatype 450° mpoucxoquT pacia MepecbilleHHoro TBepforo pac- 
TBOPa, H ONOKH HavHHAaIOT BbIABJATHCA. 

5. OMbIT, aHaJIOrHYHbI MpeTbILyLleMy, TOJbKO KPHCTaJVJIbI OXTAxKLasucb 
3aMeMJIeHHO, CO CKopocTpio 20°/uac. Tlocne aieKTpomuTMYecKOH NOMpOBKH 
O6IOKM He BbIABJAIoTCA. TaK KaK OXxJax%KQeHWe MPOHCXOMMIO 3aMeeHHO, TO 
H3ObITOK MpHMecH ycneBadl NpomMpdpyHAupoBaTb B TOMMY 60KoOB. Ecum 3TH 
KpUCTaJIbI OXJIaxKTasucb OT 450° Ha BO3Lyxe, a 3aTeEM OTKUTaJIuch B TeUe- 
HHe vaca pH 300°, To 6IOKH BbIABJIAJIMCD. 

6. Kpucrampt mocue onbiros 3 u 5 6b OTOxKKeHHI MpH 450° B TeyeHuve 
3 yac. 3aTeM OHM ObIIH OxaxKeHbI Ha BO3Lyxe HW OTHOIMpoBanni. B pesysb- 
Tate Ha KpHCTaJwax M3 ONbITa 3 OOK BHIABHMCb, a Ha KpUCTaaxX U3 
olbira 5 MepecTaJiM BbIABJIATbCA (MO OTKUTAa ObIO HaoGopoT). 

OTOT pesyIbTaT OObACHAeTCA CHeLylouluM O6pasom. Kpucramap 13 
ombita 3 HMCIOT B Me2KOJIOUHBIX COAX KOHIEHTpPalluio Mpumecu, cooTser- 
CTBYIOMLYIO OObEMHOM PacTBOpHMOCTH MpHMecu pu 550°. IIpu 450° o6bemw- 
Has PaCTBOPHMOCTb MeHbIe, H NOITOMY MeXKOGOJOUHbIC COM OKa3bIBaloTCA 
MepecbiileHHbiMu. Iloce oTaura mpu 450° mpoucxoguT pacnaz MepeCbILleH- 
Horo TBepAoro pacTBOpa B Me€?KOJIOUHHIX CJIOAX, H GOJIOKM HaUMHAIOT BbIAB- 
AaTbeA. Kpuctaibl “3 onpira 5 Ao Toro, Kak B MexKOJOUHDIX COAX Mpo- 
v30mel pacnag mpu 300°, uMenm B MexKO60UHBIX COAX KOHIECHTp alluio 
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fIPHMe€CeH, COOTBETCTBYIOMLYIO OObeMHOTi pactBopumoctTw mpu 450°. Ecnu 
AXPHCTaJiI CHOBa OTKUHTaTb mpu 450°, To BHIMaBLIad dasa NoHOCTbIO pac- 
TBOPHTCH B Me2KOJIOUHbIX coax. B pesybTate 6JIOKH MepecTaHyT BbIAB- 
AATBCA, 

B 3akl0ueHHe aBTOpHI BEIparKalor OularowapHocts npod. B. VW. Apxa- 
PoBy 3a WeHHbIe yKasaHua IpH OOcyxKAeHUuu STO paoorEl. 


YpampcKult rocynapcerBeuupiii YHUBepcHuTeT Tloctymuao 
um. A. M. Toppxoro 16 XJ 1953 
CgBepam0BcK 


UHTHPOBAHHAA JIMTEPATYPA 


*R. W. Cahn, J. Inst. Met., 79, No. 3, 129 (1949). * B. H. Apxap os, Tp. 
MOM YOM, ps. 8, 54 (1946). 
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Aoxaayn Akagemun Hayr CCCP 
1954. Tom XCV, N 2 


PHSHYECKA SM XHMHA 


A. M. BAPLUABCKHH uw A. 4. WATEHWITEMH 


H30TONHSIA OBMEH BOJLOPOJIA B YPIEBOLOPOJIAX 
B CPEJLE )KHUAKOTO S®TOPHCTOFO TEMTEPHA 


(ITpedcraezexo akademuxom A. H. ®pymkuroim 25 XII 1958) 


B cBsa3H C pa3BHBaeMbIMH B Hallie JaOopaTopuu B3riaqaMu Ha Mexa- 
HH3M peaKI[Hi MSOTOMHOrO OOMeHAa BOROPONa B PaCTBOPAX, ABJIAIOULUXCA IIpo- 
TOJIMTHYECKHMH peaKUHAMH Ocoboro Tuna (!), BOSHHKIa HeOOXOAMMOCTD NOT- 
TB€PIUTb, YTO HX CKOPOCTb 3aBMCHT KaK OT OCHOBHOCTH HW KHCJIOTHOCTH Cpesb, 
Tak HW OT BeJIMYHHbI ee AHBIeKTpHyecKOH MocToAHHOW. IlepBoe nomomweHue 
ObIIO MOKa3aHoO CepHeH pa6oT MO UCCMeEMOBAHHIO U3ZOTOMHOTO OOMeHa BOIO- 
powa B yruleBoqopozax c WelTepoaMMuakom (7), pacTBOPOM aMMfla KaJINA B 
X%KHIKOM eliTepoamMuake (°, *) H c 2XHAKHM OpoMUCcTHIM JelTepuem (°, °). 
Ja MpoBepku BTOporo NowOAKeHUA Oba NpewNpHHATa HacToswlaa padora. 

PKUAKHKM PTOPUCTHIM Weitepui Obll BLIOpaH MOTOMY, YTO MO CpaBHeHHIO 
C OpoMucTLIM evTepHem OH MMeeT TOpaszo GOodee BEICOKy!IO AHIIeKTpu4e- 
CKYIO TOCTOAHHY!O (AHaIeKTpHy¥ecKkad MocTosHHad HF papua 175 npu —78° 
u 84 mpu O°, Torma Kak ua7eKTpuyecKaad NoctosHHaad HBr papua 6 
mpu —80°). Ilostomy cpaBHeHue cKOpocTH u30TOMHOrTO OOMeHa BomOpora B 
ORHOM HU TOM Xe BelllecTBe c IPpHMeHeHHeM OOOHX pacTBOpHTeseH MOET 
BbIABUTb BJIMAHMe Ha Hee JHICKTPHYeECKON NOCTOAHHOM Cpesbl. 

CmenyeT OTMeTHTb, UTO BLICKa3aHHOe B CTaTbe (!) MomOxKeHHe O TOM, YTO 
B KUCJIOM PacTBOPHTeJIe C BbICOKOM AHIICEKTPHYeCKOH NOCTOAHHOM BO3MOxXKHA 
HOHH3alMA YIJIeBOLOPOROB, MNOATBep2xXMeHO HeEaBHO OMYyONHKOBaHHOH paoo- 
Tou (7), B KOTOPOH Oblla H3MepeHa IJIEKTPOMPOBOAHOCTb pacTBOPOB OeH30/1a 
M MeTHJIOeCH3OJIOB B 2%KUAKOM Q@TOPHCTOM BOOpOore M ONpeesieHbl HX KOH- 
CTaHTbI HOHH3aIlMM B TOM PaCTBOPHTe.le. 

Pactsop BF; B *XHAKOM (TOPHCTOM BOMopose ABJIAeTCA OMHOM M3 Hau- 
Ooslee CHIbHbIX KucOT (7, ®). Ilostomy ObWwIo HHTepeCHO MOCTaBHTb OIIbITHI 
10 H30TOMHOMy OOMeHy BOsOpoya c pacTBopamMu BF3 B xuLKOM PTOpHcTOM 
neutepuu. IIpuMenenve 9HeEprH4yHO JeHCTBYIOWLUX DIEKTPOMUMbHbIX peareHTOB 
IpH HM3OTOMHOM OOMeHe BaxKHO JIA OWeCHKH HYKJCOPHIbHON peakIMOHHOU 
CMOCOOHOCTH OPpraHHyecKkHx BeLLecTB. 

1. MropucrH Boopon, oO6oralleHHbl WevitepwemM (KOTOPHI LWIA KpaTKO- 
cTu Oyem Ha3bIBaTb (PTOPHCTHIM AeliTepveM), MoJyyasH HSOTOMHbIM OOMe- 
HOM M@2Ky OTBEIICHHbIM KOJMYeCTBOM TeperHaHHoro mpogaxuoro HF 
HM HaBeCKOH TAXKeOH BOM C U3BECTHLIM COMepKaHHem eliTepusa. Ilomyyen- 
HDI PAaCTBOP MOMBeprasM 2eKTPpOM3y TOKOM HallpsxKeHNeM 5 B B 2KeJle3HOM 
SJICKTPOJIH3epe C HUKeJIeBbIM aHOMoM. CuJly TOKa, KOTOpad CHayadia COCTaB- 
jinsa OKONO 6 a, B KOHUeC SICKTPONH3a NOBOAUNAM MpHOTM3uTebHO WoO 0,02 a, 
UTO CBUJeTebCTBOBAIO O MOUTH MOMHOM yaseHuH Bob *. KonlenTpaluio 


* Tlocne 3apepuieHua paOorTsl 6piio OOpalileHO BHHMAaHHe Ha TOT (akT, YTO MO YCJOBHIO 
IIpHrOTOBAeHuA (TOpHcTorO AelitepHA B HEM MOF MpucyTCTBOBaTh OF 2, OTHOCHTeNbHO KaTa- 
NMTHUeCKOM AKTHBHOCTH KOTOPOrO Tipu OOMeCHHBIX peaKWMAX HHYeTO He H3BCCTHO. 
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nelirepua (3—5 mon. %) B MomyueHHOM (TOpHCTOM AelTepHH BbIMHC/AIM, 
lO ypaBHeHuio MaTepHaJibHoro OasaHca 0 AelirepHio c yueToM Kospuunen- 
Ta pa3leleHua BOMOpoma B Mpollecce SIKTPOMM3a, KOTOPbIM yCJIOBHO pH 
HUMaJIH PaBHbIM 5. 

Ilpu mpopexenun OMbITOB MO H30TOMHOMY OOMeHy HeOOXOAHMOe KOUIHUe- 
cTBo @TOpucToro JelirepuaA CHPOHHpPOBaJM B 2Kee3Hy!O aMIlyJly C HaBeCKOHi 
opranuyeckoro BellectBa. Jia oTAeleHHA BelecTBa MOCMe OMbITa PTOPHCTHIK' 
TelitepHii cBxA3bIBaIM (TOPUAOM KasMA B OMTOPHA, a BellleCTBO OTTOHAUIN.. 
OrcyTcTeve XHMHMYeCKUX TpeBpallleHHH B Mpomecce OMBITOB MpoBepsAOCb) 
TOJIbKO TIO COXpaHeHHIO NOCTOAHCTBa TeMIepaTyPbI KHMeHHA BeLeCTBa, H3Me- 
peHHOH MHKpoMeTOOM. | 

2. Jia MpoBepKH paCTBOPHMOCTH OpraHHYecKHX BeleCTB B YCJIOBHAX( 
ONbITOB MO H30TOMHOMY OOMeHy 0,2 r BelllecTBa H OKOJIO 20 Tr XHAKOrO 
HF s3anauBam B KBapllepylo aMMyJy H BCTPAXHBAIH MpH oOMnpezeseHHou| 
TeMiepatype. YKa3aHHoe COOTHOMeHHe Me*KLY KOJMYeECTBAMH OpraHHyeckono; 
BeLICCTBA HM PacTBOPUTeIA COXpaHAOCh MIpH BCeX ONbITAX MO H380TOMHOMY/ 
o6meny. Pacrsopumb! mpH 25 vw 50° HapeckH OeH30Na, TOyOla, aHTpallena,, 
aHu3o/la, WuMeTHanHMHa. HepacrBopuMbl (YaCTHYHO HIM MOJHOCTDIO) MpH 
25 u 50° naBecku HadbTauHa, PeHaHTpeHa, WHeHuIMeTaHa, TpH*PeHHIMeTa- | 
Ha, XMOpOeH30ua, TeTPaHHa, WeKaJHHa, WHKOreKcaHa, MeTHJIMMKIOPeKcaHa, 
rekcaHa, remTaHa. | 

JlanHple 10 CKOPOCTH pe2KUHH M3OTONHOLO OOMEHA MOTYT OBITb NOY 4eHbI 
KOHC4UHO, TObKO JIA BeLeCTB, HAXOAAMUXCA B pacTBOope. Cuenyer oTme- 
TUTb, UTO MOOaBAeHHe BF, MOxKeT B pane CTyyAeB NPHBOANTb K yBeJH- 
YCHHIO PaCTBOPUMOCTH, OHAKO 9TOT BOMpOC HaMH He Ob 9KCHepHMeH- 
TAIbHO M3Y4eH. 

3. Kosddunuent pacnpezestenua melitepua (a), MexLy apoMaTHuecKo!| 
C —H-csa3p10 wu cBa3bI0 H—F, koToppii HeoOxXOUMO 3HaTb JAA Bb 
YUCICHHA Pe3YAbTaTOB OMbITOB MO M30TONHOMY OOmeHYy, OBI onpeneneal 

9KCHeCPHMeHTaIbHO Ha IpHMepe cue! 


Ta6auna 1 CTeMbI 6CH301 — (TOPUCTHIA BOLO- 
Usotonubi o6Men BOROpOna pox nmpu 25°. On oka3aica paB- 
B OeH307e HbIM @ = 1,1 c KOHIeHTpHpoBaHueM 


meaTepux B Oensoue (B ompiTax: 
NpOLOMKUTeWbHOCTHIO 3812 yac. 
1 | 16 | 9 | 6 | 60  g=1,1; 336 uac. «= 1,1), 

4, BeMuMHbI KOHCTAHTHI CKOPO- 
CTH peakIMH MW30TOMHOTO O6meHa 
BOMOpowa B OeH30ue npu 25° npn- 
BeJ[CHbI B TaO. 1, rne T— Bpema 
oOMeHa B MHH.3 #—unCIO O6me- 
HABIIMXCA ATOMOB BOROpONa (pacuetHy1o opmyay cm. (°)); & — KonctTanta 
CKOpocTH B CeK. + 110 ypaBHeHMIO NepBoro NopsAKa; Cy; — KOHUeHTpauUA 
elTepuA B BOMe OT COKXCHHA OeH30Na (aT. %). Cp —KOHUCHTPauuA eli- 
TepuA B pacTBOpuTeve cocTaBadta 4,4 at. %. 

KoucrantTa CKOpocTH M30TONHOTO OOMeHA BOAOpPORa B OeH30Me C TO- 
pucTbim neltepuem (9-10-*cex.~!) Ha veTEIpe NopaLKka OObMIe KOHCTAHTHI 
CKOpOCcTH OOMeHa C OpomucTHIM xelitrepuem (4-108 cex.“). Opnentupo- 
BOUHOe H3MepeHve M3O0TOMHOFO OOMeHa BOMOPOLA OeH30Na C MTOpHCTHIM 
melitepuem upu 50° noka3ai0, uro npw 7 = 15 mun. m=5,5 uM KoncTaHTa 
cKopoctu oOmeHa k~3-107%. 

Kak 0Ka3aIM CHeIWaIbHbIeC ONbITH, ROOaBKa HeOObIIMX KOMMUCCTB 
BOAL (oKo0 0,2 r na 20 r cropuctoro zefiTepux) Mano Cka3pIBaeTCa Ha 
CKOpocTuH u30TONHOTO OOMeHa (k = 7-10~ cex.~4). 

5. Onbirbl 10 u30TONHOMY OOMeHY BOROPOA B TOMYOMe NOKasaIHM, UTO 
B TeyeHve 15 mMuH. mpuH 25° oOMeHMBAaIOTCA BCe ATOMBI BOLOPOa apoma- 
TH Peis (1=5,1), Torna Kak [In O€H301a IpH Tex 2%xe yCu0- 
BUAX 1 = 3,9. 
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ATOMBI BOAopoga B CH,-rpynne Toryoua He O6MeHAMHCh Ha melitepuit 
B OMbITAX, MPOMOMKABWIMXCH PH KOMHATHOM Temuepatype yo 1000 uac. 
Hx 0Omen He Oba ormeuen TakKxKe npH 1oOaBeHHH 1,6 r BF, Kk 20r (pTo- 
pucToro feHTepuaA B OnpITe, WauBmemca 300 yac. npH KomHaTHOl TeM- 
nepaty pe. 

6. YcKopeHue OOmMeHHOM peakyHH pH noGaBreHun BF,xK cbropuctomy 
MeHTepHIo HaOOAaOcb Ha MpuMepe WHKsJoreKcana. [Ip no6aBennn 1,9 r 
BF; k 29 r @ropucToro nelitepua B onLITe, IIPpOB€CHHOM TipH KOMHATHOIi 
reMmepaType B TeyeHHe 300 uac., Ono HafimeHo m= 11,3, Torma Kak B 
oTcytcTBHe BF; n<0,3 mp 6oubmef npogzomKuTenbHOCTH ompita 
(1150 yac.). B ycaoBuax ompita He HCKsOUeHA M30MepH3auHa (cM. (°)). 

7. HacpiieHuple yraeBokopognl, coxepxKamme TpeTHuHEIi atom yrure- 
poya, B OTJHYHE OT IHKOreKCaHa CPpaBHHTeJIbHO vIerKO OOMeHHBAIOT 
CBOH aTOMbI BOJOpora Ha MetitepHu. Tak, OMbITbI C MeTHJMHKIOreKCaHOM 
M [e€kaJIMHOM IPH KOMHATHOH TeMMepatype aH CeaylomlMe pesyap- 
TATHI*: METHIMHKOreKcan: 68 uac. m= 10,1; 240 uac. m= 10,2; 525 uac. 
m= 8,5; meKannH: 240 uac. 2 =6,5; 432 yac. n= 6,9; 500 yac. 2 =8,4; 
moO vac. 2 = 7,3. 

CorjacHo wWHTepaTypHEIM Janu (1,1). npn u3s0TOMHOM OOMeHE C Jeii- 
TepocepHOH KHCAOTOH HaOO Maca OLICTpHI OOMeH BOROPOMA Ha MefiTepnii 
B yreBOWOpOax, COAepxXKalluX TPCTHYHHIM aTOM yrulepOja, KOTOpHIH Obit 
OOBACHEH OOpasOBaHHeM KapOOHHEBLIX HOHOB B pesyabTaTe yacTH4HOrTO 
OKHCJICHHA YIIeBOROpOma CepHOH KUCJOTH WM NOcexyomeh WenHOoH pe- 
akiMeH. IlockKombKy MTOpHcTHIN BOROPON He ABAACTCA OKMCJUTeEM, TaKOe 
pe ANOJOKeHHe HE MOTO ObI OOBACHUTH HAO MOLaBLINACA HAMM H3OTONHBIL 
cOMeH. OfHakO, Kak yKa3aHO BBIIIe, MCTOA MpHroToBseHua dTopucToro 
eHTepHA CBA3aH C OOpasOBaHHeM OKHCH *TOpPa, ABAAIOMeHCA OKHMCAMTe- 
J€M, UTO MOrJIO BJHATb Ha OOMEH. 

IIpuHocuM OsarogapHoctp 3. CuHuupHol, yuacTBoBaBlelH B MpoBe- 
K€HUM “YacTH OMNbITOB. 


Hay4Ho-ncceqoBpateJbcKui Noctynuso 
(pU3HKO-XHMH4CCKHH MHCTHTYT 28 1X 1953 
um. JI. A. Kapmosa 


WHTHPOBAHHAS JINTEPATYPA 


weeietharenmrenn, Ci, xum., 21,014 (1952). --Ac HM) Ware wm Tew, 
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* ONbITh.E C M@THAUMKOreKcaHOM M- @KaHHOM, a TaK Ke Kak OMMCaHHbIC B Il. 6 
OIbITHI C IMKMOPeKCAHOM, H3-3a MOXOM paCTBOPHMOCTH STHX BEMICCTB B KHAKOM dTOpHCTOM 
BOMOpOMe CleqyeT pacCMaTPMBaTb KaK KaYeCTBCHHBIC. I]lnoxoe copmaqeHue POST aToey 
BEPOATHO, OOYCOBMeCHO TEM, 4TO YCAOBUA TepeMCIIMBaHHA, a TaKxKe eeu 
COXPaHAJMCb NOCTOAHHBIMH. B onbitax B. H. Cerxunont, Jl. H. Kypcanopa 4 Jp. 
OOMeH BOROPONAa B AeKaHHe OTCYTCTBOBAI. An 
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Jlokxagn AKkagemun Hayrx CCCP 
1954. Tom XCV, Ne 2 


PHSHYTECKAA XHMHA 


E. WH. MOKPOBCKHH u M. B. BOJIBKEHWUTEMH 


KOJIMYECTBEHHbIM AHAJIM3 NOJIMM3ONPEHA MPU NOMOLLH 
MH®PAKPACHbIX CIIEKTPOB 


(IIpedcmaszexno axademuxom A. H. Tepenunvim 25 XII 1953) 


IlomuusonpeH MoxeT cozepxaTh C = C-cBa3H B NOMOKeHHAX UnNC-1,4, 
tTpauc-1,4; 1,2 u 3,4: 
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IIpupoquph KayyyK cOepxKuUT B OCHOBHOM rpynnp wuc 1,4; ryTTa- 
nepya—tpauc 1,4. Hudpakpacuble cneKTpbl 3TUX BELIECTB XapaKTePH3yIOTCA 
MHTCHCMBHBIMH MOTOCaMH C MaKCHMYyMOM OKOs0 840 cm, oTmHM4aIOWMMHCA 
MHTCHCHBHOCTbIO H KOHTYpOM (cM. puc. 1). 

AnaiM3 Ha ykKa3aHHbIe Tpynbl MpOBOAUACA NO TOUKAaM NepeceyeHHA 
WM MaKCHMyMaM 9THX MOoc. B Kayecrse sTamoHoB Aaa rpynn 1,2 u 3,4 
OblIM IpHMeCHeHbI, COOTBETCTBEHHO, renTeH-1 (mosoca 909 cm) u 2,3,3- 
TpuMeTuAOyTeH-3 (TpuuTeH, nomoca 888 cm) (cm. puc. 2). laa yuera 
HaOXKCHUMA NOOC AA KAKO U3 HUX BbIUMCIAICA TeEOPpeTHYeCKHH KOH- 
Typ m0 dopmyuie 

a 
cd [(v — vo)? + 5] ” 


K= 


rae K—xKoapduynent norsowenus; c— KOHUeHTpauua B MOJb/i1; a— 
TONMMHAa OOpasila B CM; Y— yacTOTa B CM‘; vo — YaCTOTa, COOTBETCTBYI0- 
ulat MaKCHMyMy mO”ocH; @ u b—nocTosHHHe. SHaa K B MakcuMyme 
HM NOyuMpuHy momocn Av),, HMeeM: 


4b = (Av:),)*, a= Koiae b. 


BpruuCJI@HHbIe KOHTYpbl XOpOWO COBMasalu Cc usmepeHubimu. Ion0cwl 
840 cm? KayyyKa uw ryTranepyuu mepecexaiotca y 815 u 803 cm”; B STUX 
TOUKAX KOIPPUUMeHTH! Norsmomenua gaa unc 1,4 u Tpanc 1,4 paBHbl uM, 
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rpynn 1,4. Ocnopprasch Ha pa3iMuHH Kywaxc OIA unc 1,4 u tpauc 1,4 
M YUMTDIBAK HatOKeHHe KpbitpeB mosoc 888 u YO9 cm, moxHO onpe 
eIMTb pa3sqecwbHO cogepxaHue unc 1,4 uw Tpanc 1,4. B cBow ouepens, 
YUMTHIBAH NosOwKeHHe nomoc 840 cm +t uw B3aHMHOe HaJOxwKeHHe TOO 
&88 u 909 cm, MoxHO onpeqeaMTb cOepxaHHe rpyn 3,4 u 1,2 no 3Ha- 
yeHuam K B oOmacTAX 

Alem mono 888 u $09 cm7}. IIo 3aKo- 
40 Hy Byrepa—Jlam6epta—- 
Bepa ontTuyeckanx m10T— 

HOCTb pH faHHOH ua- 

/ CTOTe ¥ paBHa: 


D= (Knue 1,4 Cune 1,4 “te 
+ Keipare 1 4Crvane 1,4 se | 
= K3,4C3,4 + Ki,2Ci,2) d. | 


% Pemlad CucTeMy U3. 
ee yeThIPeX TaKHX ypaBHe- 
i HHH JIA YacTOT 815,. 
839, 8&8, S09 cm? me- 
TOOM NOC LOBaTeIb- 
HbIX TpHOIwKeHHH 
NOJb3SYACb YpaBHeCHHeM 
Aaa udactoTpl 803 cm? 
AH KOHTPOMA, NOY UaeM 
3HaueHHA KOHUEHTpaunH. 
B taoa. 1 mnpuBoquM 
Koadpuunentyr K, nosy- 
YeHHBIe Ha MOHOXpomatope HMCTII-146 c coasHoh onTuKow. OTaIOHHbie 
BeIN€CTBA HCCC OBAIMCh B pacTBOpax B cepoyrsepome C KOHUEHTpalueh 
0,8 Moa/1 Maa KayyykKa wu ryTranepyu u0,05—0,07 moa/a aaa rentena-l 
uTpuntena. Wupuna mean cnextporpada 2 cm +, TommMHa KoBeTHI 0,0411 cm. 
IIpuonpezenenun Koad- 
(PHUMCHTOB YYHTHIBAIOCh 
coOcTBeHHOe morsome- 
Hue CS,, paccesuue cBe- 
Ta HW HeENpepbiBHBI Pou, F 
CO3MaBaeMbIH CIeKTpo- 
rpadoM, C TOUYHOCTHIO 
LO Le: 4 
Hamu Obl. mpoana- | 
JM3MpOBaH px OOpas- xy 
OB NOJMH30NpeHa, Upu- 
TOTOBJICHHBIX pa3/IM4HBI- 
Mu cnocoOamu. Pesyab- 
TaTbI aHaIu3a HeKOTO- 
pbIX H3 HUX NpHBe eH! 


JO 


950 (000 com 


vy 


600 650 900 


Puc. 1. SapucumMocTb K OT 4YacTOTH! aaa Kay4yKa (J) u 
ryTtanepun (2) 


LCM: MONb 
JOD 2 


100 


B TaOm. 2. 

Bee o6pa3ubl uccue- 
OBAIMCh B pacTBopax 
B CS, c KOHIGHTpPauunMu 


inate 


E00 650 G00 
y 


950 1000 cm" 


Puc. 2, 3aBucumoctb K OT 4acToTb! Avia remtena-| (/) w 


2,3,3-Tpimetus-3-OytTena (2) 


nopanKa 0,05 r/ma1(0,5— 
0,7 moa/a). C uesnbio 
IIpOBeEpKH BHINOIHAMOCTH 3aKOoHa Byrepa — Jlam6epta — Bepa orTgzeupupie 
OOpasilbl AHATH3HPOBAIHCh pM PasIMUHbIX KOHUCHTPalMAX, BUMOTb LO 
1 mou/a, OrHocuTe1bHad NOTPeMIHOCTb B ONpeMeeHHN Upu ananuse OAHOTO: 
HW TOrO 2%#Ke OOpasya B pacTBOpaXx pasHOH KOHUeHTPAalMuH He MpeBbMata B 
xyfmem cayuae 0,3%. To o6cTroxterbeTBo, uTo HaOmOaemad CyMMa OKa- 
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spipatach BEIe 100%, oOnAcHAeTCA, BO-NepBHIX, uCrlapennem CS, Bo Bpe- 
MA aHalH3a MU, BO-BTOPbIX, T€EM, YTO MbIl IPHHUMAIM COsepxanue unc 1,4 
B KayuykKe u Tpanc 1,4 B ryTranepye 3a 100%. B nelicrsutreabnoctu ono 
coctapiaet 96—G8%. [Ipu pacuere MbI MpHBOAMM CyMMapHoe cosepxKa- 
a K 100%, yMHOKaA NOYYeHHIe 3HAYEHUA Ha COOTBETCTBYIONINE Koa(p- 
dbuwuenr. 


Ta6Oauna 1 


KosddunuvexTh norsomeuua 


Uactora, cm? 
Tun nmpucoenuHeHusa EST aT 
815 839 853 888 909 
Ns Bae ae ae 15.78 4A 34 20,63 11,°6 6,08 
Ppane. 45 sy. efistes 15,78 Dove 20,63 8,62 6,12 
MD Pests i. 5 4,23 2,80 3,42 24,59 | 257,4 
sigs ee 4,75 3,82 7527 | 292.8 22.32 


AnanorMunad MeTORAMKa Obl npeqnoxena HemaBHOo Puyapaconom 
wu Celiyepom('). OqHako ux padota oTauyuaeTca OT Halle 6ombMOl CIOK- 
HOCTbIO ONpeyeneHHA KOSPduuNeHToB. ABTOPb! 6€3 BUAUMBIX OCHOBaHHH” 


Paonia mes 
Coctas o6pa3nos (B %) 


NoNo CymMMa 
 o6pa3n0B Luc-1,4 , Tpanc-1,4 Tpauc-{ ,2 Tpauc-3,4 Sb apr 3 
- 1 | 46,7 30,2 0,2 22,9 | 400,0 106,3 
- 2 21,0 68,2 5,9 4,9 400,0 101,3 
m3 65,0 28,4 0,0 6,6 100,0 400,8 

4 14,0 76,3 4,9 4,8 100,0 103,95 

5 52.7 40,7 0,0 | 6,6 100,0 1U8,8 


BBOAT NOMpaBKH Ha NOO#KeHMA MaKCuMyMoB TOmo0c 840 cm’ u nomB3y- 
fOTCH MHTCrpadbHbIMM MHTeHCHBHOCTAMH. IIpu sTOM HaOwJIOaeMoe CYM- 
MapHoe cofepxaHue ps padote (') KomeOneTcCH B npemedax oT 89 Jo 
140%. Hama pa6ora noKkaspiBaeT, YTO OOee TOUHbIC PE3YAbTAaTHI MOLyT 
SbITh NOJYYeHHI Upu NomomM LudepeHuMaIbHbIX HHTCHCHBHOCTeH NOwOC. 
- Boerpaxaem rayOokyi OnarogapHocrh B. H. Hukutuny 3a nomoutp 
3 padote u mpod. P. A. Jlepunol 3a mi0Oe3HOe npeocTaBeHue OOpasia 
(puntTeua. 


VHCTUTYT BHICOKOMOJIEKYJAPHBIX COeMHEHHA Toctynua0 
Akajemuu HayK CCCP OXI 19538 


LIMTMPOBAHHAS JIUTEPATYPA 
1W.S. Richardson, A. Sacher, J. Polymer Sci., 10, Ne 4, 353 (1953). 
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Aoxaage Axaygemun Hayx CCCP 
1954. Tom XCV, N 2 


PH3HTECKAA XHMUA 
B. HW. THXOMHPOB, B. B. HIATbEB u H. A, TO®MAH 


OKUCJIEHHE )KEJIE3A B BOJAHOM NAPE, MAPO-BOJOPOJLHbIX 
HW MAPO-KHCJIOPOJLHbBIX CMECAX MPH BbICOKHX 
TEMMEPATYPAX 


(ITpedcrasnzexo akademuxom H. II, Bapdurwm 9 I 1954) 


B muTepatype MbI He Halll HaexKHbIX JLAHHbIX O KHHETHKe OKHCJICHHA 2Ke- 
wle3a B YKa3aHHbIX ra3ax MW rasoBbIx cMecax. HwxKe koporKo coo6ujaloTca Mo- 
JIYYCHHbIe pe3syJIbTaThl. 

OxucaeHune Keme3a B BOLMAHOM Tape. IIponecc oxucenus 
2Kele3a BOLAHBIM NapOM MOxKeT ObITb ONHCAH ypaBHeHHemM Busa 


qg’ + aq = Rt, (1) 


re a u k — KOHCTAHTHI, 3aBMCALIMe TOIbKO OT TeMNepaTypbl; g — puBec B 
r/cm?; t—BpeMa B MuHyTax. J[aHHoe ypaBHeHue poBepeHo oT 400 no 1077°. 
Haunvaa c ompeyesieHHOrO MOMeliTa 
BPeMCHH, KOrMa ag CTaHOBUTCA jocTa- —— 000 /, 
TOUHO MaJIbIM MO CpaBHeHHIO ¢ 4g”, $5 fh fi {2 ff 10 9 Q8 G7 
KpuBble g? — ¢t MpakTuuecku Mpeszctap- 
aaioT co6oi mpsamue. Ilo Haksony 
3TOH MpAMOM MOXKHO BEUNCIUTD K -— 
-KOHCTaHTy CKOpocTH mpouecca. 
Sapucumoctb Ig K ot 1/T Bu- 
‘paxkKaerca IpaAMoH mMHMel (cM. puc. 1). “<-f 
K moxetT ObITb BbIPaxKeHO Kak (PyHK-  — 
‘Ia TeMMepaTypbl ypaBHeHHeM 


K=6,02-108e—29900/RT , (2) 


00 40 300 600 600 1000 N00'C 
Tye 399 KaJI — Kaw yWlavAcA 24ePTun 
a 2 : Puc. 4. 3apucumoctb JgK or 1/T gaa 


oo. ppannoe paler tran CUDA mpowecca OKHCICHAH merle3a B BOJAAHOM 
BeIIHBO JIA OOAaCTH JIMHEHHOU 3aBH- mape 
cumoctTu g? —t, 

Ha ocHOBaHHH BCeX MOJYYeHHbIX Pe3YJIbTATOB BLIBeEACHO ypaBHeHHe, I03BO0- 
Jmiolllee pacCuHTaTb, KaKoe KONMYeCTBO KUCIOpora (B mr/cm?) BCTYNUT B pe- 
aKIMIO C %KelesoM Mp MaHHOw TemMmepaType HW 3a aHHbIM MpPOMexKyTOK 
‘BpeMeHH. 


q=—3.02- 104. 10-307 +-1/6,02- 108-£- 10-8780 + 9,06-108-10-7800%. (3) 


° 

QTuM ypaBHeHHeM MOXHO MOJb3OBaTbCA B Nipememax TEMMepaTyp 400—1100°. 
OxasiuHa Ha 2Kele3se Mp OKHCeHHH ero MapOM COCTOHT H3 AByX CJIOCB: 
waruetuta (Fe30,) u Biocruta (FeO). 3amepbl cKopocTuH pocta KaxMOro COA 
OKaJIMHbI WoKa3asIu, YTO KaK BIOCTHT, TaK HM MArHeTHT, HauMHaA C OIPCHevCH- 
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HOrO MOMeHTA, pacTyT HO SaKOHY Tap adouibl WY, CUICLOBaATeJIBHO, OTHOIMEHHE 
TOMIULHMH OTIGJIbHbIX CJIOCB TOKE OCTACTCA MOCTOAHHHIM. IIpaBusbHOCTb CKa3aH- 
HOrO IIOATBEPpMAAeTCA PHC. Zz re MaHbl KBaspaThb! TOMULMHbI OTJLCJIbHbIX CJIOCB 
OKaJIMHbI Kak (yYHKIULMH BpeMeHH. Kak BHHO, TOUKH JOKAaTCA Ha TIPAMbIe 
JIMHMY, 


200 


mm? 10? 
809, 
s 600 $ 
uu 
= 400 8 
3S 
N &S 
Y Ss] 
S 
Ss 
NS 


600 1000 “C 


200 400 600 G00 mun | 


Puc, 3. 3apucuMOCTb CTpyKTYpbI 
OKaJHHbI OT TeMHepaTypbl pr 
OKHCJeHUM 2%Kee3a B BOAAHOM Tape 


Puc. 2. PoctT OTReNbHBIX CAOeB OKaHHbI 


B BOLAHOM ape; 740° 


Ha puc. 3 MaHa CTpyKTypa OKaJIMHbI B 3ABUCHMOCTH OT TEMNepaTypbI. Kak 
BULHO, HaunHad c 700°, oKamuHa COCTONT, rlaBHbIM O6pasom, u3 BiocTuTa. Mar- 
HeTHT cocTaBAeT BCero HUIb 0,01 or BCel OKaIHHBI. 


Ta6Oauna 14 


2 - . NPB A (gq? 

Tepaw ec | uO. | MPeacaane | CGS |Kep= yz] eK 
972 1,26 9,5 63,3 9,16 0,96 
972 1,6 26,0 50 18,85 427 
972 3,46 11,0 185 28 , 44 1,45 
972 4,5 17,0 197,0 40,92 1,64 
972 6,0 22,0 226 ,8 54,06 4.73 
972 10,0 20,0 250,14 67,10 1,83 
840 1,0 26,3 68 , 4 2 On 0,31 
810 1,26 26,0 fies 2,69 0,43 
810 1,6 24,0 66,6 3,28 0,51 
810 Gs 18,3 69,2 4 23 0,62 


OkucaeHuve MKemesa B MaApO-BOROPOAHHX H Tapo- 
KHCNOPORHBx CMecAxX. OkucmeHHe Keme3a B CMeCAHX BOAAHOFO Napa 
C€ BOLOPOOM u3yuanocb mpu 972 u 810°. Brim mocTraBmeubl OMbITH CO cMe-| 


TaOaunma 2 


x 3aJIH, 4TO TIpH mnmocrosHHoti 
KUT, OUL. f 1 ( | 
Oy wm [Poxomxnn) Out ee A ta Ae TeMIepaType OKHCeHHe Tipo-| 
B Mr/cm? t TeKkaeT, Tak Ke Kak HW BIA 4H! 
cToro Mapa, moO ~ ypaBHe-| 

; HuIO (1). 
2 14,5 By be oe Ta67. 1 mpencrapssner co- 
0,0 tOTF 76,6 é 1] 
96 10 500 75°9 1°38 Oo CBOAKYy OMBITOB 10 OKHC- 


B ra6umie K —koucranta cKopocru 
BUBINerOCH y4acTKa KpuBoll gq? — ft, H 
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CAMH cCJlemylollero cocTaBa:| 
HsO/He' ==" 1,26% 1,6" o)hGa 
4.5; 6,0; 10,0: Onn noKas| 


JICHHIO 2KeNesa CMeCHMH BOAA-} 
HOTO mapa C BOROposOM.| 


OKMCJICHHNA, BhIUHMCJICHHAA IIA yCTaHo-} 
2 | 


auHhaxw ¢ TOTO MOMeHTa, Kora MCX TY) 


sy uf HaOwlomaeTca JMHelHad 3aBHCHMOCTD, T. e. yepes 5—7 vac. Tote Ha- 
yaa olbira. Kak cilenyer u3 Tra6nuubl, Beruuuna K ymenpuraerca py 
yMeHbileHun OTHOWeHHA HO/Hp. ; 

HicclemoBaHve OKHCJIeHMA 2Kee3a CMeCAMH BOMAHOrO Tapa c Kucopozom 
MPOHSBOAMIOCh IpH Temuepatype 972° uw B cMecHx c comepxKaHuem 20. 42 y 
96 o6bemH. % KucmOpona. 

IIpH OKHcleHMH %Kelesa CMeCHMM BOAAHOFO Mapa c KHCJIOPOROM, Tak %*Ke 
Kak M B CJlydae OKUCIICHHA AesIesa B YMCTOM ape HB CMeCAX Mapa c BOROpO- 

OM, HMeeTCH HavaJIbHbIM MepHod pocta Koncranta K, a 3aTem ycTanaBuin- 
BaeTCA MIPAMOJIMHeHHAA 3aBHCHMMOCTb Me- 
KAY KBalpaToM mpvHBeca HW BpeMeHeM. 
B [aHHOM CJlyyae HaOsORaeTcA xopoltiee 
COBMaNeHHe IKCICPHMEHTAJIbHbIX TOUeK C J 
ypapuenuem Tuna (1). B ta6a. 2 mome- “w 
WIeHbI NOJIVYCHHbIe Pe3yJIbTAaTHI. 10 

Kak BHIHO 3 MOJIYYeCHHbIX PesyuJIb- yay ep ap ie er 

TATOB, CKOPOCTb OKHCJICHHA TpakTHyecKit LgP, 

He MeHAeTCA C H3MCHCHHEM OTHOIMICHHA 

H.O/O.; omHako cyxoi Kucmopoy oKuca- Puc. 4. Banaue napunampuoro jas- 
Pe >Xemes0. Topasio MeqJIeHHee, dem eee ee eee ican npH 972" mee 
BJlaKHbIM, WM KOHCTaHTa CKOpOCcTH mpH 

OKHCJICHHH B CYXOM KHCJIOpone B ~ 4 pa: 

3a MeHbIle, JEM JIA BaKHOTO KUCMOpOLa MU YMCTOTO BOLAHOrO Mapa. 

Ha puc. 4 mpeqcTaBeHbI MOJIyYeHHbIe pe3yIbTaTbl! B KOOPAMHaTAaX 
K — 1g Po, qa Temmepatyppi 972°. Ha pucyHke yKa3aHa Tak2Ke cTpyKTypa 
OKaJIMHbl, € HMCHHO, Te CJIOH, M3 KOTOPbIX OHa MOCTpoeHa. 

M3 puc. 4 MOXxHO BaKJIOUNTb, YTO CCIM OKaJIMHa COCTOHT H3 ABYX HIM Tpex 
COCR TPH OKHCICHHH 2Kee3a MapO-BOMOPOAHbIMH VIM MapO-KHCJOPORHbIMH 
CME€CAMH, CKOPOCTb OKHCI€HHA MAJIO 3aBHCHT OT MaplHaJIEHOrO aBJICHUA KUC- 

Jopoya; HaOOOpoT, KOJIb 'CKOpO OKaJIMHa Co- 
Ta6Oauna 3 CTOHT H3 OMHOTO BIOCTHTHOFO CJIOA, CKOpOCcTb 

OKHCJICHHA pe3skO TlaaeT C YMeHbINeHHeM map- 
HO Fe UMaIbHOrTO MaBJIeHHaA KucCOpoma. OQToT dakT 

ary cea B okaqHHe BO% MOXKHO OODbACHHTb, CCIM IpeAMOIOXKUTb, ITO 


50 
10 


Fe0+Fe,0,+ 
*Fe,0, 


MpOMeCCOM, OMPeseJIAIOWLHM CKOPOCTb BCel pe- 
. ae aKIHMM B IeJIOM, ABJIACTCA CKOPOCTh AUPPy3un 
Oe sah pearupylolluX KOMMOHeHTOB Yepes BIOCTHT. 
6,0 76, 40 Kak OblIO yxKe HAMM MOKa3aHO, BIOCTHT AB- 
4,5 76,48 JIMCTCA OCHOBHOM COCTABHOM YaCTbIO OKaJIMHBI. 
3,16 76,62 BiOcTHT ABJIAeTCA COeAMHEHHeM TepeMeHHOrO 
oe lo cOCTaBa C JOBOJIbHO IMMpOKOH O6acTbIO TOMO- 


reHHocTu. Ilo mqaHHpmm ApxapoBa KOHI[eHTpa- 
IMA Kee3a B BIOCTHTe MOXKeT MeHATLCA OT 75,7 BO 77,12%. Broctuty Kaxyo- 
rO MaHHOro cocTaBa 6YyeT OTBEUATh CBOA PABHOBeECHAA KOHILEHTPallUA KUCJO- 
pola B WapoBonk dase. Cocrap BrocTuTa GymeT 3aBHCeTb OT MaplHabHOTO WaB- 
JeHAA KHMCIOpONa B rpaHuuarien c HUM dase. 

SaBHCMMOCTb CKOpocTH Audby3suu yvepes COM BIOCTHTa OT Ppa3HOCTH KOH- 
HWeHTpalwu pearupyiollux IIeEMeHTOB Ha ero BHYTPeHHeH HM BHeLIHeH NOBepx- 
HOCTH BbIPAaKaeTCA ypaBHeHHem 

aha) G59 (4) 


CI 
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rae t— Bpema; Cy) — C; — pa3HOcTbh KOHIEHTpaluh; y — TONMMMHA COA OKa- 
maul; Kp— Koaddunuent muddpysnu. 

KouleHTpalua Ha BHYTPeHHeH, PpaHvyallell C MeTAJIOM MOBepXHOCTH BIOC- 
TuTa OyeT IpH AaHHow TemMmepatype nocTosHHON. Konmentpamua Kucopora 
Ha BHEIUHeM MOBepXHOCTH BIOCTHTa ONpeeyIAeTCA COMepxKaHveM KucMOpoOLa B 


(base, rpanuuaimjelt c Biocrutom. Tloxa 8 oKkawuHe mpucytcryer cutoit FesQu, 
fe Oe 


KOHUeHTpaluA KHCOpOa Ha BHeLIHeli MOBepXHOCTH BlOcTUTa OyeT onpene- 
JIATbCA YUPYFOcTbioO AMCcomMaluu MarHeTHTa HW He Oyfer 3aBHCeTb OT Naplln- 
AJIbHOrO aBJICHHA KHCMOpOMa B OKUCIUTebHON cpeze. Ho korga col Fe3O. 
OTCYTCTBY€T, KOHUCHTpallusa KHCOpOfa Ha BHELIHeH MOBepXHOCTH BiocTuTa Oy- 
eT ONpeMeIATHCA COMepKaAHHeM KUCMOPOAa B OKHCIHTeIbHOH Cpese. C yMeHb- 
IN€HHEM TaplHaIbHOro WaBJICHHA KHCOpOa OyseT YMeHbIUaTbCA WH KOHIeCH- 
Tpalua KHCMIOpOfa Ha BHELIHeH MOBepXHOCTH, 4TO NPHBOAUT K YMeHbILeHUIO 
CKOpOcTH Wuddy3HH yvepes BIOCTHT, a CJIEQOBATCJIbHO, HM K YMCHbIICHHIO CKO- 
poOcTH Bcero Mpouecca B IfeJIOM. 

JIA MOATBEPXKMCHHA MpaBHJIbHOCTH 9ZTOTO MOJIORKeCHHA HAMA Obl Chelan 
XHMHYCCKHH aHaJIH3 OKaJIMH, MOJIYYeCHHBIX IPH OKMCJICHHH 2%*Kelesa B pasJIH4- 
HbIX CM€CAX BOJAHOFO Napa Cc BOAOpoAOM pu 972°. PesymbraTbl NpeACTaBJIeHbl 
B Tao. 3. 

Ecam ckopocTb quy3uv xXeesa HW KHCMOpOa Yepes COM BIOCTHTAa OMpe- 
WeIAeT CKOPOCTb Bcero Mpolecca B WeJIOM, TO CTAHOBHTCA NOHATHOK Halieu- 
Has HAMM 3aBHCHMOCTb CKOPOCTH OKHCJICHHA *Keslesa OT NaplWadbHOrO aBwie- 
HUA KMCIOpola. | 


Iloctynuso | 
20 VII 1953 | 


’ 


Jloxnayn Axkanemun Hayr CCCP 
1954. Tom XCV, N 2 


BHOXHMHA 


A. B. BJIATOBEWLEHCKHHM u P, KAMHJIOBA 


O BHOXHMHYECKHX TMPH3SHAKAX CKOPOCNEJIOCTH 
(ITpedcraerexo axademuxom H. B. Wuyunoim 6 I 1954) 


HisBecTreH pa NOMbITOK CBA3aTb CKOPOCMeOCTh H MO3AHECHeOCTh oOT- 
AEJIbHBIX OPM B Mpesesax OoTaHuyeckoro Bua C pa3JIMYHbIM XapakTepoM 
OOMEHA BelleCTB H, B YaCTHOCTH, C OTJIMYMAMM B elHCTBHM OTIebHbIX cbep- 
MeHTOB. Tak HalpuMep, B. VM. LusuucKui (!) Halen, uro yBemMueHHe akTUB- 
HOCTH JIMMa3bl pH WpopacraHuw CeMAH CKOpocneoro xJOMmYaTHHKa UpeT 
SHaUHTeJIbHO SHEPrHyunee, YEM COOTBETCTBYIOMIMH Mpowecc y MO3MHECHeJIbIX 
coptos. VW. II. Kpacuucxui u JI. UW. Haymosa (*) noka3amu, To y cKopo- 
CMeJIbIX COPTOB KalyCTbl, PeAbKH, OFypIlOB MW (aco/IM AKTMBHOCTb KaTaJla3bl 
3HAUMTeJIbHO BbIllle, YeEM Y MOsqHecnembIx. To we CaMoe OOHapyxKeHO WIA 
caxapo3bI MopKoBy B. A. Py6unpm um JI. HW. Haymopot (5). T. A. Promuna 
(?) TloKa3aJia, YTO "eM OosIee CKOpOCHeOH ABJIAeTCA KOHOMIVJIA, TEM BBIILe 
AKTHBHOCTb KaTala3bl H MepoKcumasbl. IlocmeqHee MpoTHBOpeyHT MaHHbIM 
B. VU. Unsuucxoro ('), He Hallleqilero pa3HHIbl B AKTHBHOCTH 9TUX tepMeH- 
TOB y CKOPOCHeJIbIX H MO3MHECIeIbIX XJIOMYATHHKOB, a Take JaHHbIM 
B. A. Py6una (7) gaa ayka uw H. M. Cucaxana u B. A. PyOuna (6) aaa 
AOJIOHH, COPMaCHO KOTOPbIM AKTHBHOCTb MepOKCHAa3bl y MO3HECTIeJILIX COPTOB 
BbIIe, YM Y CKOPOCTIeJIbIX. 

B wHaliux OMbITax w3yyaucb WHNa3sbl, MpoTeowMTMYecKHe (bepMeHTHI UH 
Hepa WbixaHva (KaK BbIPASHTe/Ib COBOKYNHOrO AeHCTBHA OKHCJIMTeJIbHO- 
BOCCTAHOBHTEJIbHBIX (PEPMEHTOB) B MpopacTarwollluxX CeMeHaX COBeTCKOLO JWIMH- 
HOBOJIOKHUCTOrO xJIom¥aTHuKa Gossypium hirsutum cKopocnesbix uv mo3qHe- 
CMeJIbIX COPTOB. 

Ta6Oauna 1 


AKTHBHOCTb AMNa3bl CKOPOCNeC AMX MNOSAHECHeEABX COp- 
TOB XHOmTuUaTHHKa (B Ma 0,1 N KOH ua 1 r Bosg.-cyxoro BenlecTBa) 


ith Cxopocneuple copta 
Jum npopacranua Hoe 

8 ge | 108-6 C-3210 611-6 
Tlokoamtueca ceMeHa ........| 4,04 6,18 7,06 6,45 
3-ff meHb mpopactanua. ....../| 9,04) 11,84 A798 12,74 
on, < Sa 8,18 10,39 13,86 ‘lpbjestakes 
7-H , 3,86 = 10,89 9,69 
40-H a 3,40 4,47 7:24 *| 5,48 


Cemena npopaliuBauch B TemHoTe mpu 2i1—23°. IIpopocTKu ouMulavcb 

OT KOXKYDPbI, pacTHpaJucb B CTYMKe, CMbIBaJIMCb B Me€PHbIe KOJIObI HW CcycrieH- 

3UA LOBOLMMach WO oMmpesenenHHoro o6bema (25 ma). Ilo 3 ma cycieHsun 

IipHOaBMAIOCb K 2.5 r nomcouHeYHorO MaCwla, MOOaBANOCh TIO 2 ma M/3 

docibatuoro 6ydepa, pH 6,98, u Bozou MoBosMOCb Ko 10 ma. Cmecp Na 
2) 


xuBaulacb 24 yaca npu 23—27°, PaculenleHve Maca JIMNa3z0n OMpeedAOCb 
THTPOBaHHeM OTILeMIeHHbIX %KUpHEIX KuCIOT 0,1 N KOH. AKTHBHOCTD JIMMa- 
3bI BbIPAKalach B MUJIJIMJIMTpax STO mlesouH Ha | Tr BOsMyIHO-cyxoro Be- 


t 
} 
| 


ulecTBa Mpopociwiux ceMaH: HaWOoMbWIaA AKTHBHOCTD Oblla HaliqeHa y CKO- | 


pocnenoro C-3210, HaumeHbluaa — y mosqHecnesoro C-460. 


lia ompeqemeHua CyMMapHOlt aAKTMBHOCTH MpOTeoJMTH4YeCKUX PePpMeHTOB | 


6pasiocb mo | rf OYMUeCHHEIX OT KOMKYPb!I CCMAH HJM MPOPOCTKOB, H3MeJIbua- 


lOCb B CTYMKe C TOsYOOM MH CMbIBalocb 15 Mu aneTaTHoro Oydepa., pH 5,0 
TpvOaBiniocb 5 Ma 2% pacTrBopa rmo6yauHa XJOMKOBOrO CeMeHH HW 2 MI 


} 


Tomyona. HemeniewHo B mpo6ax mo 2 M&A oMmpesedAICA aMUHHbIM as0T M0 | 


meqHomy Meroxy Ilona u Crmpexnca. Onpiruas cmecb ocTaBJaach pu 20— 
23°. Uepes 48 vac. oT6upasacb cilexyloulad mpooa. 


Tlepppiii OpHeHTMpOBOUHEIH ONbIT C NpoTeomM30M PloOyJMHa XJOMYaTHH- 


Ka TporeosuTMyeckuMu (epMeHTaMH 2-QHEBHHIX MpOpocTKoB XJONYaTHHKa 
He [lal pasIMuui 2a pa3sHEIx copTos. B ra6u. 2 MpHBeeHbI KOHCTAHTEI CKO- 
pOcTH peakuuu MpoTeom3a upu 22°. Kak BUHO, BCe 9TH KOHCTAHTHI, BBIUHC- 
JICHHbIe, KaK OObISHO, HO OpMyJle MOHOMOJICKYJIAPHOH peakIHu, MpakTH- 
YeCKH OMHHAKOBHI. 

Ta6Oauna 2 


KOHCTAHTH CKOPOCTH NpoTeoaH3sa 
CKOPOCNeINX HNOSRHECNEANX 
COPTOB 


Copta C-460 108- C-3210 614-6 
K 0,002833 0,003349 0,002833 0,002451 


B caeAyIOulux OMbITaX MBI OMpekeAIM He TOJIbKO AKTHBHOCTb IIpOTeoJH- 
THYeCKHX CePpMeHTOB Pa3JIMYHbIX COPTOB XJIONYATHHKa, HO H UX KayecTBo, 
T. €. CMOCOOHOCTh CHW2KaTb SHEPrHio AKTUBALMM MpoTeolusa. ITO onpesje- 
JieHHe MpOBOMMNIOCh B ABYX COpTax XJIOMYAaTHHKAa, HaHOONee peskKO OTMIMUAIO- 
IMHXCA MO CKOPOCTH CO3peBaHHA KOpoOoyueK HM TO ypoxKalo XJOMKa-CHIpia; 
copt C-460 nosqnecnempa u C-3210 ckopocnesmpil. 

B pxame onpemesenuii c MOKOAIMMHCA HM MpopactaiouluMi CeMeHaMM Obi 
MOJYYCHEI CileyIoWe SHaYCHHA KOHCTaHT CKOpocTu peakuun mpu 20 u 30° 
M 3HaveHHA TePMHUeCKHX KOSPuuUneHTOB (cM. Ta6JI. 3). 


Ta6Oauna 3 


AKTHBHOCTb HW KAYECTBONPOTCOAMUTHYECKNX HPepmMeunTos 
NOKOAMUXCA CEMAH XTONUATHNKA 


Q10 


Copta | Kao | Keo v., Kad | PNaxr 


C-460 ia 0003447 0, 008845 2,06 16500 dibs (lo) 
C-460 Le 0, 004756 0,0411790 2,50 16000 AS 
C-3210 1. . | 0,003600 0, 006695 1,86 10900 15,75 
C-3210 2. . | 0,003096 0,005526 i aes 10200 19,97 


Takum o6pa30M, KavecTBo MpoTeomuTuyeckux bepMeHTOB B MOKomUUXcA 
CeMeHax Y CKOpociiesoro copTa Bbillle, YeM y MO3qHecresoro. Hamuune 6omee 
BbICOKOrO KaveCcTBa TpoTeoJIMTHYeCKUX epMeHTOB Y CkKOpocreqoro copta 
MpOABJIAeCTCA MH B MpOpocTKax cCeMAH, KaK STO BUAHO H3 Tabu. 4. 

IIporeoumTuyeckue tepMeHTHI y cKopocnesoro copta C-3210 kauecrBen- 
HO Bblllie, 4eM y No3sqHecnesoro C-460. 

WnTencuBHoctTb AbIxaHia Mpopactaiouux cemau U3yuaJlacb MaHOMeTpH- 
yeckaM MeToqomM A. HW. Cmupuosa u C. JI. Unrupesa (3). Ckopocnepiit 
COPT C-3210 ormuuaetca Gomee MHTCHCHBHLIM JIBIXAHHeM, TAK KaK [bIXaTeJIb- 
HbId Tas00OMeH B MpopacraioulMx ceMenax xsomYaTHHKa, BbIPAXKCHHbIH B 
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Ta6Oauna 4 


AKTHBHOCTb H KAaYECCTBO NPOTEOANTHYCCKUX DEO We mais 
B WpOpocTKax XaOMNYATHHKA 


Bospact ‘ 
Copt NpopocTKos, Ks Rae Qro w, Kaul PNaxr 
AHeH 
C-460 2 0, 000886 0, 001694 1,90 11300 15,47 
3) 0, 000933 0,001942 2,10 43600 14,18 
ha 0,001290 | 0,003360 2,60 16700 41,42 
46 0,001216 0, 003025 Poa 46500 ‘Meith T 
C-3210 a 0,001154 0, 004879 i038) 8600 17,46 
= 0,001288 0,002319 4,80 10400 16,47 
4a 0,001160 0, 004300 Aeeti 2000 Zeal 
46 0,004724 0, 002076 4,20 5200 21,42 


MHMJIMrpaMMax MOPIOWjeHHOrO KHCOposa UM BbIMeMMBINeEHCA YyIJIeKMCOTHI 
Ha | r Beca cyxoro BelecTBa mpu 20° 3a | wac B 4 cepuax ombira, o6Hapy- 
XKWJ ABHOe MpeoOMakanHHe MHTCHCMBHOCTH AbIXaHHA CKOPOCHebIx POpM Had 
MHTCHCHBHOCTHIO JbIXaHHA MOSAHECHeNbIX (CM. Ta6u. 5). 


TaOauya 5 


MuHTCHCHBHOCTb QZBXAHHA CCMAH MU NPOPOCTKOB 
xmonuaTHuKka (B mr/ir- uac) 


| C-460 C-3210 
Janu mpopactaHusa | 
Oz | CO» Oz CO, 
I cep ud 
Ha6yxmmme cemena ........ 0,36 0,34 Oey 0,43 
2-H WeHb WpopacTaHwa ...... 1,46 0,93 1G 56 0,88 
a ee hin | Se a ee 4,38 eA, 1,94 ior 
aah ge) diel Srl) it Aone ab 4,85 4,29 2,09 4,00 
I] cepua 
1-H fleHb mpopactaHua ...... 1,44 | 0,66 te 0,87 
2-H, it 1 Ss NARABE Siac Breeton avin Oa = Wn 7s) 4,48 0,89 
oH, SL Laatios oe 1,60 0,87 1,76 ‘least 
4-4, aio nee eae pone 130 le ial 1,48 
6-4, ' a eee ce th 1,60 2) 19) 2,42 
Il cepua 
Tj dOy XIHes COMCHAlysiice = es est: 0,20 0,05 O03 0,58 
2-H JleHb 1mpopacTaHua...... 1 yey 0,88 1 ts 4,24 
3-H, eee oe hen 1,22 0,62 1,88 1,46 
4H, 50 ae. ea Stee eee 120) 0,88 AEG? 1,414 
oH, St 0 eee ae 4,62 1,46 1,84 4 , 84 
6-H, Ey =e eee eee 4,66 2ee 2,26 AP 32 
ING Cespiy st 
2-H WeHb WpopacTaHHA ...... 0,96 0,66 (LBP Ar 20 
3-H : > aed a0 0) gorse eerste 6 il alts; 0,77 1,80 1,38 
4H, Fee | esc: oa 1,34 1,00 4,76 Ae 
Berke Ose en ae, Rang ce rage 1,60 1,48 2,94 ,08 


” » 
ott 


TlocroaHHoe MpeBblilieHve KOJIM4YeCTBa MOPIOWeHHOrO KHCOpofa Hall KO- 
JIMYECTBOM BbIJeHBIIeHCA YIJICKHCJIOTHI O643aHO TOMY, YTO OCHOBHBIM 3aTlac~ 
HbIM BeleCTBOM C€MAH XJIOMYaATHHKAa ABJIAIOTCH MKUPHI. 

Takum O6pa30Mm, HM M3y¥eHHe MHTCHCHBHOCTH AbIXaHHA NOKa3aJl0, YTO H 
CaMbIX PAHHHX CTaMMAX pa3BHTHA XJIOMYATHHKA BO3MOXKHO Pa3JIMYHTb CKO~ 
pocmeble HM MO3qHecnemble copTa 10 HX OOMeHY: MOBbIIINeHHad MHTeHCHB- 
HOCTb J[bIXAHHA Y CKOpoctieioro XJOMYaTHHKa YKa3blBaeT Ha MOBbIIIeHHY10) 
XKH3HEMeATeIIBHOCTH. K TOH %Ke MOBLILICHHOM 2KH3HECCATEJIbHOCTH IIPHBOH 
WU OObIwIaA AKTHBHOCTb JIMMa3bl H Ooslee BbICOKOe KaYeCTBO MpoTeo/MTHYe-- 
CKHX (epMeHTOB. 


TaBypit OoTaHHueckuHl cay Iloctynus0 
Axafemuu HwayK CCCP 3 IX 1953 


LWUTMUPOBAHHAS JIATEPATYPA 

'B, HW. UWusunckuda, 3acyxoycroiunpocrs wu ckopocienocrh xwonuaTHuka, 1984.) 
2T. A. Piomuna, Arpo6uonorua, Ne 3 (1951). * A. HW. Cmupuos, C. 0. Vurupes,, 
Buoxumug, 5, B. 3 (1940). 4H... Kpacunexuih, JI. W. Haymosa, Yu. san. Topp-- 
KOBCK. roc. yH-Ta, 5, 139 (1936). °B.A.Py6un, JI. W. Haymosa, Joxn. BACXHWJI,| 
B. 3 (1936). ®&5B.A.Py6un,H.M.Cucaxsan, Buoxumns, 9, 307 (1989). 7B. A. Py-, 
6uH, U3n. AH CCCP, cep. 6nom., Ne 6 (1937). 
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BHOXHMH A 


B. A. BPOJLCKHH wu H. M. JIUMAPEHKO 


ONPEXEJEHHE THPO3HHA HU TPHITO®AHA B PACTBOPAX 
BEJIKOB HW HA CPE3AX TKAHH 110 H3MEHEHHBIM CIEKTPAM 
NOPOWMEHHA B YJIbBTPA®YOJIETOBbIX JIY4AX 


(Iipedcraszexo akademuxom B. A. JuzenvzapOrom 27 I 1954) 


Muorve opraHHyeckHe BeleCTBa OGsamaloT CHOCOOHOCTHIO MOTMOMLaTb 
JIbTpapuoleToBble JyaH. OpHako oO MocseqHero BpeMeHH yJIbTpaduosero- 
3A MMKPOCKONMA 3aHHMaJlacb, PlaBHbIM OOpa3o0M, oONpemeeHHeM HYKJIeHHO- 
shHIX KHCJIOT, OCTAB.IAA OC3 BHAMAHUA [pyrve BelllecTBa OHOMOrMYeCKOrO MIpo- 
icxomuMeHuA. Jeo B TOM, ITO BELLeCTBAa, MOFMOMaollNe ysbTpaduoseroBple 
[yu c JIMHOH BOJIHDI! 250—290 Mp,— HYKJIeHHOBbIe KHCJIOTHI, HYKJICOTHbI 
[ apOMaTHYeCKHe AMHMHOKHCJIOThI, MMeIOT OJIM3KHe€ M&KCHMYMbI NOrvIOWleHiA 
A, KPOMe TOPO, HYKJICOTHAbI MOrsowlaioT B STOW OOMACTH CHeKTpa B JecsaT- 
“MZ pa3 CHJIbHee, YEM aPpOMATHYeCKHe AMMHOKUCJIOTHI. 

Ha cpe3ax TKaHM 3aauy MHKPOCKOMMYeCKOTO pa3eJIeHHA HYKJICHHOBbIX 
“ACJIOT H APOMATHYCCKHX AMHHOKHCJIOT, MOTJIOULaOllux B TOM xe oOsacTH 
MeKTpa, MOMKHO pelHTb JZBYMA MyTAMH: 1) yaasuTb (cbepMeHTaTHBHO HJIK 
IpH MOMOULM PHpOJIM3a HYKJIEMHOBbIe KHCJIOTHI, MOCe 4ero U3 BeLLeCTB, 
lOrIoularoulux Wy 250—290 Mm: , ocTaloTca TOJIbKO apoMaTHYeCKHe aMHHO- 
HCJIOTbI. OTOT MeTON WaeT BO3MOXKHOCTh OMpeseJMTb apOMaTHYeCKHe aMHHO- 
<MCJIOTbI B CYMMe, HO He MO3BOJACT CYAMTb O HaJIMUHM TOK WIM MHOK KHMCJIOTHI 
; OTMebHocTH (!); 2) xmMHUeCKH H3MeCHHTb MOJIeKyJIy MOrOWalollero Be- 
IeCTBa, UTO MOMKET H3MCHHTb UH CIEKTP MOPJIOWeHHA 9TOPO BellecTBa: CMe- 
THTb MAKCHMYM MOTJIOULeHHA, CMOCOOCTBOBAaTb MOABJICHHIO HOBbIX MAaKCHMy- 
[0B, YBCJIMYeHHIO MOPIOULeHHA UT. A, Brepspie sToT MeTO HCCeOBaHuA 
GocHOBaH HM MpHMeHeH B pabotax E. M. Bpym6epra u Apyrnx COBeTCKHX aB- 
Opos (7, *). 

B uactTosuleh padoTe Jia pa3qeeHua apOMaTHYeCKHX AMMHOKHCJIOT 
CNO/IbSyeTCA peakIMa C a3OTHCTOM KuCsOTOH. Peaxuua c HNO» Hecrennpuy- 
a [JIf apOMaTHYUeCKHX AMHHOKHCJIOT, HO B MATKUX YCJIOBHAX 9Ta peakUMsA 
(OXKET MPHBECTH, KPOMe e3aMHHHPOBaHHA, K HATPHPOBaHHIO OeH3OJIbHOrO. 
OJlblla 32THX AMMHOKMCIOT, KOHeCHCallMM KOJIeI, WI HHbIM U3MeHeHHAM 
(OJIEKYJIbI, KOTOPble JOJMKHbI CKa3aTbCA H Ha MOMIOWLeHHM BELILeCTB. 

Ileppaa uvacTb paOoTbl npoBeyeHa C YHCTHIMH PaCTBOPaMH AMHHOKMCIOT. 
MeKTpOoToMeTpHyecKH HCCIEMOBaATOCb NOrsOUuleHHe pAa aAMMHOKUCAJOT: 
PMHHHHa, THCTHAWHA, WHCTeMHa, MeCTHOHHHA, BaJIMHa, alaHwHa, rlyTAaMHHO- 
OH KMCJIOTbI, JIeMIMHa, JIM3HHa, TpHMTO@aHa, TUpo3suHa HM eHnJataHHHa. 
[SMepssIOCb COOCTBeEHHOe MOFsOWleHHe AMHHOKHCJOT (UeOMHOl pacTBOp) H 
ocie peaxuun c 0,2 HNO, (NaNO, nogkucaaca yKcycHol KucuoTon). 
OHWCHTpalluaA AMHHOKUCIIOT BO BCex oMbITax Opa 0,01%. PacrBoppi Tpun- 
pana UH THpPOBHHa pasBOMIMCch WONOMHUTeIbHO. JIA wCKIIOYeHHA TOrso- 
CHUA  YJIbTpadHOJIeTOBLIX JITyyeH aBOTHCTOH KUCJIOTOH usMepeHHe MpOHusBo- 
ANOCb WyTeM CpaBHeHUA OMbITHOro pacTBopa (amMuHOKUcoTa + HNO») © 
actTBsopom HNO: To# xe kKoHUeHTpayMu. Bce pacTBopbl BbI-epKUBAJIMCh 
'/o uaca pu Temmepatype 40°. 
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IIpu pa6ore Ha KBapleBOM OTOI/eKTPHYECKOM CIleKTpOOTOMETPE BBIsS 
HUJIOCb, TO B pesyulbTaTe AelicrBua HNO»: H3MeHAIOTCA CIICKTPbI MOrJIOWLeHt 
TOJbKO apOMaTHYeCKHX AMHHOKHCJIOT: THposMHa, TpunToana u (peHusiad 
unHa. Uccaeqopanie COOCTBeHHOrO MOrsOWeHHA (WeOYHOH pacTBop) 371 


4MMHOKUCJIOT MOKasbiBaeT, YTO TPHMTOaH HMeeT MAKCHMYM NMIOPJIOMLeHHA Ol 
nto 6280 )6oMp, THPOS3 


% 290 Mp, a cbeHmsamaH! 
ay 250 Mp, mpHyeM OKO) 
300 Mp KpHBbIe MOrrous 
HHA 9THX AMHHOKMCIE 
MpHOtMKaloTcad K Hyd 
u Oomee He NOJHHMak 
ca. Ipu melicrsun HN¢ 
y TpunropaHa ost 
aneTca BTOpOH 3Hau! 
T@JIbHbIM MAaKCHMYyM Ili 
rulouleHua B 30He 310 Mm 
a MepBbl CcMeliaeica | 
270 mp. Bropow Make! 
MYM TOMMIOWleHHA TH 
3HHa i 
Ha 390 Mp, TMepBblit 7 


KO ompeqesserca 
965 Mp. CnexTp nora 
WieHuA eHvlalaHK 
MeHHeTCA HesHayUre! 

260 dal 2 uy vi “0m so: TlomBuinercs o4e 
HeOoOv/IbIIOH MH He BCEP) 

Puc. 1. Tapo3uu 0,0005 M. 1 — HNO, 0,2%, 40°, 10 4ac.; WeTKO OOHAapyKUBaeME 
1A —to xe, 30 mun.; 2—HNO, 1%, 40°, 10 mux.; 3— maxcumym 350 mp. T 
TO, 2Ke, 1 vac; 4— HNO, 1%, 50°, 30 mMun.; 5—TO xe, KUM o6pa3om, ye FF 
1 yac; 6—menuounson 0,0005 M pactBop Tuposuna HaOJIOLeHUA MOKasbIB 
IOT BO3MOXHOCTh pa 

HeJIbHONO CieKTPOPOTOMeTpHYeCcKOrTO oONpeseeHHA TpunTodavHa uM THpOsHt 

B pacTBOpaX AMMHOKHCJIOT MO XapaKTepHbIM KPHBbIM UX MOPOULeHUA. 

OqHako WIA Lesei yAbTpabvonerowow MuUKpOCKoNMM, rye O MOroMeHE 
CyMAT He NO CieKTporpaMMaM, a NO POTOCHHMKaM, CHATHIM B pa3HbIX JWIHHE 
BOJIH, TaKMe OlbITb! Obl Obl HesocTaTouHb!. B TKAHH KOHICHTpalla THOSE 
Ha Hepe€[KO B HeCKOJIbKO pa3 BbIMMe KOHUCHTpaluu TpuntTodava, BOSMOKHbI 
oOpaTHble ciyuan. Takum o6pa30M, THpOSHH, XOTA MW Ha Clase KpuLol norw 
IlCHHA, HO IPH BbICOKOM KOHWeCHTpalWM MOET LaTb KAaPTHHY NMOPJIOMeHuA B 
300 M} HM B OTCyTCTBHe TpHMTOmana. Te xe paccyKMeHHA MOLYT UMETb MECT 
HM B OTHOIWMeHHH TpuNTOdana. UroOnl us6exKaTb Tako OMIMOKU, HeEOOXOZMM 
OblIO MOLCOpaTh ycJOBUuA ONbITa, Korga Mpw 310 mp normomeHne THpPOsHH 
ObIIO Obl OH3KO K HYJO, a B AJIMHHOM yuJlbTpadbuosete Opiwio Obl HesHauL 
TeJIbHBIM MNOrOWeHve TpunTodana. OMpirbl, NOCTaBJICHHbIe ¢ IesbIo ompe 
ACIMTb BIIMAHHE BpeMeHH peakUMU, TeMMepaTypbl H KOHWeHTpalun HNO, x 
M3MeHeHWe CieKTpa NOPJOWeHHA AapOMATHYCCKHX AMUHOKUCIOT, MOKasad 
cule@yroulee: 

1. Tuposun. IIpu ne6ompmok Konnentpayuu HNO» (0,2%) mpu rex 
nepatype 40° propo MakcuMyM norjoujeHua Tuposuna (390 my) o6Hapyxt 
BaeTCA Mp O-MuHYTHOM peakUMH, HO Zo | yaca MormouleHue HeBeJNKO. IIp 
HCHOJbSOBAHHH OOwbINMX KONWeHTparmli TNO, (1%) noraomenue yarpé 
(PHONETOBBIX Jy4ehH THPOSHHOM 3HaYHTeIbHO Ha O6OUX MaKCHMyMax yxKe Ip 
10-muHyTHO peakyuH. Co BpemMeHeM Horviowlenve yBemuuuBaetcs. Ocobet 
HO BeJIMKO Normoujenue mpu 50°, npuyem npu stoi Temnepatype nau6oupme 
NOPIOUeHHe OTMe4aeTCH IPH WJIMTeMbHOCTH peakiHu B 2 vaca. Usmenenuul 
B pesyJIbTaTe peakuun c HNO» KpuBble norsomeHuA THPO3sHHa HMeIOT JB 
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Puc. 4. Tupo3HH HM TpHntrodaH B HepBHbIX KJeTKax. Peakuun c 1% HNOg. 
Muxkpodoto co cBeTouibTpamu, BbizensiomjuMu ayyn 405 Mu (a) wv 313 Mu 
(6, 6). X 750. @ —THpoO3HH B HEPBHbIX KJeTKAX H3 CIMMHANbHOrO PaHrJiMA; HaH- 
Ooulee HHTCHCHBHO NOrsOMlaioT JY4H AAMHOK BOJHEI 405 My. PrablOKM BOKPYT AD- 
pbimkKa; 6—TpunTopaH Bp KuJeTKe IlypKuHbe HM KJeTKaXx-3epHaxX U3 MO3#KeUKA, 
CHJIbHO MOrsOUlalwT THPPOHA HM PblOKH B Ape; 6— TpuNTopaH B KJeTKaX H3 
CHHHAIbHOrO LaHrHA; TpunTOman B THrpouAe U BrsAblOKaxX sep HeHpPOHOB H 
CaTeIIHTOB; B MeCTe OTXOKZCHHA aKCOHA MOrsoMeHHe C1ab0e 


ILA, tT. 95, Nb 2, Bpoacku, JIumapenko 


fakcuMyMa: 265 m 390 mp u cna normomleHna B OOmacTH 300—320 mp, mpu- 
€M MOPiOUkeHHe YBeJMYHBaeTCA MPOMOpUMOHAIbHO BpeMeHH peakUHH, TeM- 
epaType HM KOHIeHTpalluM pearenta (cm. puc. 1). 

2.Tpuntogan. Maxcumym noraomenua 310 Mf}: 3HauHTeJeH yxKe IpH 
EMPOMORKHTeIbHOH OOpadorKe (10 mun.) pacTBopa aMHHOKMCJOTHI 
12% HNOs. C yBenuuexnem Bpemenn peak pacTer u normoulenue. IIpu 
AUTCAbHOCTH peakiith 6o- 
ee 4 Yac, MHHMMYyM Moro- 
jeHuia 290 Mvp ucuesaer, a 
TOpoHh MakKCHMyM _ cmMe- 
faetca K 300 Me, 4uTo no- 
BOJIAeT lpeqmolarat 
aJIbHelliee H3MeHEHHe MO- 
eKyJIbl Tpuntodana. pu 
CNOIb30BaHHH 1% HNO, 

BPeMeHH peak 0 
Q MuH. KpuBaa norzoute- 
HA TpunTodana uMeer Ta- 
OM 2Ke BHA, KaK B cslyyae 
2% HNO, (10 mun.— 
yaca). [Ipu qautTenbHocTu 
eakunuH 10—30 mun. Bro- 
OH MaKCHMyM cMellaerca 
300 M¥ uM oO BeMUHHE T0- 
IOULCHHA CTAHOBHTCA paB- 
BIM IlepBOMy MaKCUMyMy 
270 my). B cayuae 1- u 
-4YacOBOH peak ocTaeTca 280 520 560 400 440 
OJIbKO OHH MaKCHMyM 4 
00 mu. Takue xe HSMeHe- pyc. 2. Tpuntodan 0,0005 M. 1—HNOz 0,2%, 40°, 
MA KPHBOW MOMVIOULCHHA, 30 muu.; 2—HNO, 1%, 40°, 30 mnu.; 3—TO xe, 
O 3a MeHbIllee BDEMA peak- 1 4ac; 4—TO we, 2 4yaca; 5—DMenouwHoh 0,0005 M 
MU, IpOWCXOZAT Ip MOBbI- pacTBop TpunTomana 
IeHuM TeMnepatyppr 70 50°. 

30 BCeEX CJIyYaAX HaOsOMaeTCA peskoe CHW2KeHHE MOFVIOWNCHHA, HaywHaA Cc 
20 Mp, mpuyem oxoo 400 mp KpuBaa npHOMxKaercaA K Hyso (cM, puc. 2). 

3. PeHHAaNaHUH. Kak oTMeyasOcb Bbille, MOrMiouleHve eHuJala- 
WHa M3MeHAeTCA He3HauHTeybHO. B smwoObIx YCOBHAX OMbITa MOrJIOWLeHHe 
eHNIaNaHHHa B 30He 300—310 mp mMeHee NormomeHua TpunTomana B 30— 
0 pas u cma6ee Mormomlenua TuposHHa B OOaacTtu 390—410 mp Oouee dem 

50 pas. - ; 

B ombitax, BbIACHAIOULUX BJIMAHMe YCJIOBHH peakUMH Ha CleKTp Norvolse- 
YA, HUCHOMb30BamMch 0,01% pacrBoppl amuHoKucsoT. Ilepem usmepeHHem 
OPIOUeHHA pacTBOPbl aPOMATHYECKHX AMMHOKHCJCT pasBoMMUCh B 4 pasa. 
LYBCTBHTeJIbHOCTh peaKIMH SHaUTebHO BbIle —0,05—0,08 y/ma. 3aTemM 
CCUIENOBANIOCb H3MeHeHHe MOFOWeHHA OeJIKOB, COmepKalllux apoMaTHyeckue 
MHMHOKUCJIOTbI mpu peakuuu ¢c HNO». Msmepanocb morsollenue xKeaTHHBbI 
ONCYTCTBYeT THPO3MH HW TpuNTOdaH), rHCTOHa (COepAHTCH THPO3HH, PNG 
rByeT TpunTodaw) u KasewHa (cofepxKuTCA TpunTodan u THposHH). Ilpu 
eaxumu ¢ HNO: KpwBax Mormoulenua x%eaTHHb! B OCHOBHOM He MeHACTCS. 
PHBaA NOTOWeHUA THCTOHA faeT OOMbILOM BTOPOM MaKCHMyM MOTJIOMLeHUA 
)0 Me, NoKasbiBawluh Hamu4yue TuposHHa (cM. pwc. 3). B KpMBow morwo- 
eHUA Ka3eHHa YeTKO HamMeualoTca fIBa MaKcumyma 290 mp (rpunrodaH) u 
00 Mp (TuposuH). CmeuleHHe MAKCHMYMOB IIOPIOWleHHA THpO3HHa UM TPUIl- 
pana, BepOATHO, OObACHACTCH CBA3bIO C OeJKOM, 110 L06HO emo? 
aKCHMYMa TOPJIOMLeHUA HYKICMHOBBIX KMCIOT B HyKeonporenze (7). : 

OnpiTbl C pacTBOPaMH AaMMHOKUCIOT MU Oe/IKOB MO3BOJIAIOT ee 
0 B MATKUX yCuIOBHAX peakuMH C HNO» rucTosoru4yeckul MpelapaT MO a 


fegAouende 


Wath KapTHHy pactipeweseHua TpHnTomahHa UM THPO3HHa B TKaHH. IIpu dor 
CbeMKe TaKOro Mpemapata c PuJbTpOM, BbIeIAIONIMM 313 M’, korga MOM 
UleHHe TpHNTOpanHa MpeBbiuaeT norsowenue THposHHa B 5—I10 pas, oG 
dapyxkuBaetca  TpuTodal 
gz (0,3—1% HNOs, 30 mum 
40°). O6 orcyrcTBHH Hors 
UleHHA THpO3HHa Ha STO} 
CHHMKe  CBHeTeJIbCTBYe 
KOHTpOJIbHaH CbeMKa 4 
tbumptpom 436 mp, rae Mc 
rIOWMeHHe THPO3HHa BCerL! 
BbIle, ¥eEM B 30He 313 My 
a morsonleHve TpHnTodanH! 
61M3KO K HyIO. Ecad mp) 
CbeMKe ¢ (PHJIBTPOM, BbITG 
IAIOWIHM 436 Mf}, TKaHb Et 
mormomlaeT, a Ha 313 MI 
HaOmomaeTca MOCTATOUH: 
YeTKOe MOTOULEHHe, MOXKH 
yTBepxKaTb, WTO MOPIoUTE 
HMe B 30He 313 Mp oon 
JOBJICHO TpunTodaHor 
{Ipu 6oulee BLICOKONM TeMT 
patType HW OoblleM BpeMé 
HM peakIwH NovIHee peart 
280 320-360 | 400 = 44 me ~PYET = THPOSHH (ONOJIH 
TeJibHO 30 MHH.—2 yac 
1% HNOs, 50°). Cuumox | 
(PHIbTpaMU, BbITeJAOULAM 
390—410 mp, re norton 
HHe THpO3HHa MpesBblilae 
nmorjiomenve Tpunrodas 
Oomee uem B 20 pa3, MaeT MpemcTaBseHve O rucTOTOMOrpaduu TuposuHa. 
Muxpodotorpadpuu (cm. puc. 4 a, 6, 6) usOCTpHpyloT pacnpeneneHy 
THPOSHHa HW TpunToPana B HepBHbIX KJIeTKaX KposuKa. B wuTomna3sme oce 
OecHHO HHTCHCHBHYIO peakIMio Ha O6e aMMHOKUCJOTHI Maer Turpoua. Mecr 
OTXOKCHHA AKCOHA TIOYTH He COMepRUT THPO3SHHAa HU TpunTodaua, B T 
BpeMA KaK OOOJOUKH OTPOCTKOB HelipoHoB BeCbMa uMu OoraTHl. UerKys 
MOJIOMKUTeMbHYIO PeaKWHIO Ha THPO3SHH UM TpuNTOdaH MawT rablOKu XpoMa 
THHa Apa, OCcOOeHHO XPOMATHH, MIPHMbIKaIOUlMH K AMpHIIKy. SAppMUK’ 
H€HPOHOB COfepxKaT HeOOJIbIIMe KOJMUeCTBA apOMATHYeCCKUX AMHHOKUCIICI 
B 3akoueHHe MpHHOCHM TrulyOoKylo HCKpeHHIOW OaroxapHocTb upodec 
copam E. M. Bpym6epry u A. H. Beno3zepcxomy 3a wenuple coperTbl u MO 
MOLIb B pa6oTe. 


= 


SS 
[as 


NoenoujeHue 


Puc. 3. 1 — xa3euH 0,05%, HNO, 1%, 50°, 2 aca; 

2— xa3euH 0,05 % pactBop B 0,05 N HCl; 3—ructou 

0,02%, HNO, 1%, 50°, 2 4aca; 4—ructoH 0,02 % 
pactsop B 0,05 N HCl 


Mockosckuk PocytapcTBeHHbI yYHUBepCuTeT Mocrynuao 
um. M. B. Jlomonocosa 16 V 1953 


LWMTHPOBAHHAS JIMTEPATYPA 


* T. Caspersson, Cell Growth and Cell Function, 1950. 2 E. M. Bpy 
M. Il. Byxman, B. E. Kosaos, JAH, 86, 625 (1952). 3 E. M. Bpy 
Bectu. AH CCCP, 6, Ne 8—9, 117 (1946). 4C. E. Manotiaos, B. A. 
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Hornagn Axagemun Hayx CCCP 
‘i 1954. Tom XCV, N 2 


BHOXHMHA 


Pr. A. HEBOPHH u JI. 6B. FOPBAYEBA 


KOMMJIEKCbI BEJIKOB C JIMNOWTAMH HW UX CBOMCTBA 


BJIMAHWHE pH WH TYAHHQMHA HA YCTOMYHBOCTb KOMMJIEKCA 
AWYHOTO AJIBBYMHHA C SPFOCTEPOJIOM 


(ITpedcraszexo axademuxom A. H. Onapuneim 8 I 1954) 


B npexbiayuyem coo6ujenun (!) Hamu ObIIO ycTaHOBJIeHO, YTO TOroMLeHHe 
SprocTepOa AMYHbIM aJIbOYMHHOM IIPHBOJUT K OOpas0BaHHIO HU COXpaHeHIO 
KaK B OObeMe pacTBOpa, TaK HM B MOBEPXHOCTHOM CJl0e 6eKOBO-cTepoJOBOrO 
KOMIVJIeKCa, COCTOALLErO H3 ABYX MOJIeKyJI OevIKa HM OMHOM MOeKyJIbl 9pro- 
eTepoula. Jia ucciehopaHHa OOpaTHMocTH 9TOrO Mpowecca uM rpaHul ycToH- 
YHBOCTH KOMILIeKCa HaMH u3y4aocb BiIMaHMe pH, a TakxKe pa3/IMUHbIX 
KOHILCHTPallM TyaHHAuHa Ha CTaOHM/IbHOCTh TMosyaaeMOoro KOMIMJIeKCa, 

TlomyyeHve KOMIJIeKCOB AHUHOTO aJIbOyMUHa C 2ProcTepoJIOM H UX UCCJIe- 
MOBaHHe IIPOBOAMJIOCb MeTOOM, OMMCaHHbIM paHee. Orsuune cocroao B 
rom, uTOo pH nogkmangkKu (5% pacTBOp CepHOKMCJIOrO AMMOHHA) H3MeHAJIOCb 
14MU B pa3JIMUHbIX OlbITaxX OT 2 0 7 NpHOaBJIeHHeM K pacTBOpy CepHOH KHC- 
MOTbI HH aMMuaka. pH pactTBopa onpeyedAsIocb IPH MOMOLMLM saMmMoBoro 
MOTCHIMOMeTpa CO CTCKIAHHbIM 9JeKTpofzom (JIII-5). B 9Tmx onpirax 3Ha- 
seHve pH pacTBopa KOMIIJIeKCa OCTaBaJIOCb MOCTOAHHBIM, paBHbIM 4,30. 
MoulekyJIAPHbIH Bec Oe1Ka B 
MOHOCIO€ paCCUHTHIBaJICA M0 
AZOTEPMe CXKHMAEMOCTH MOHO- Buaunxunue pH noaKAaaKu Ha ycToHKuH- 


ion Gemka (2). Tlomyyenupie BOCTH KOMMIekKCa AMYHOTO AaTbOYMUHA 
P MIJeKCa 
Bercncepun onnior pesyan- “C-9PPOSTEpOaoM {pllnpaembone xo C 


TaOauna 1 


roy) 
raTbI WaHbl B TaGu. 1. 

V3 9sTHX aHHbIX BHHO, 

TO pH nogklaqKH CyulecTBeH- pH exon. wonm: | PERE | soa. nee 
10 BIIMACT Ha YCTOHYAMBOCTb nomksanKu B Mr/M* saiur 
JeJIKOBO-CTeEPOJIOBOTO KOMIMIeC- 

cca, OOpasoBaBlleroca B OOb- 

( 0,615 0,732 40000 
Me mpu pH 4,35. Kommuekc ah 0615 0.732 40000 
OXPAaHAeTCH Ha MOBECPXHOCTH 3,6 0,615 0,700 40000 
[Mb pH sHayeHuax pH noz- 4,0 0,615 0,83 80000 
aK, JIeKaulux Meany 4 a ee se kay 
Wo, T. e. O/IM3KUX K W3039JIeK- 6.0 0°65 0.745 70000 
puyeckoH TouKe Ceska. IIpu 7.3 0,765 0/970 40000 


HayeHuax pH 6olee KHCJIbIX 
1 OoNee WIEOUHBIX, EM B STOM MHTepBae, OOpasoBaBliNlicA B OObeEME KOM- 
WIEKC pactiawqaeTcaA Ha CBOW COCTaBHble yacTu. CuleqyeT MOAYeEPKHYTb, YTO Mp 
YIHOM HM TOM Ke 3HaveCHHH UCXOAHOM KOHICHTpalMH OesKa B MOBepXHOCTHOM 
oe, paBHot 0,615 mr/M?, o6pas0BaHHe KOMIIeKca IPMBOAHT K 3aMCTHOMY 
303pacTaHHIO MpeeIbHOM MIOMAAM OesKa B MOHOCJOe, a paca KOMMIeKCa 
IPHBOAUT CHOBa K e€ NayleHHWO. OTH MaHHble BMOJIHe coBMaalwT ¢ HalllHMu 
IP@KHUMH pesysbTaTaMH (!, 3). 
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IIpemcraBial0ch TaK2Ke BaxKHBIM BbIACHHTb, B KAKOM HHTepBawle pH mp 
HCXOJUT OOpas0BaHve KoMIIeKca B OObeme, J]Ia 9TOrO OOpas0BaHHe KOM 
MleKCa MPOBOLWJIOCh Mpw pa3sJIMYHbIX 3HayeHuAXx pH pacrBopa, a opened 
Hue efO MOJIe@KyJIApHOrO Beca B MOHOC/Oe MpOBOAMIOCb Ip 3sHaveHHu p 

mogkianku 4,35 — ontTH 


es MaJIbHOM JIA COXpaH 
TOB IIpHBeeHb! B TAO. Z 


M3 9Tol Ta6/MUE 
BHLHO, YTO ONTHMaJIbHO 
3HayeHHe pH ayia o6pa 
30BaHUA KOMIWIeKCa AHY 
HOFO aJibOyMUHa C 9Ppro: 


ee CTepOJIOM TakKe eK) 
42 4 16 


A -- 


05 
> 


10 
V\\Z 4 Q a HUA KOMIIeKcCa B MOH 
caoe, J[aHHble STHX Ob 


18 m*/ne BOJIM3H  M309JIeKTpHye} 
cKoH TouKH OeKa. Ta} 
Puc. 1. V30TepMbl CoKMMACMOCTH MOHOCJOA AMUHOO ab- KUM OOPa3OM, OYeBH AHO) 
OyMMHa IIpH pasiMUHBIX 3HaYeHHAX PH B OObeMe. P— yo YCTOMUMBOCTh KOM} 
aBlenne, A — n0Nalb 
TuIeKCa HW CaMo ero OOpa 
30BaHHe CHJIbHO 3aBHCH 
ot pH 8B oObeMe pacTBopa mM B Nos”KaAKe. HuTepBadl ONTHMaJIbHbIX 3Haue- 
Huu pH B OOonx cayyanx coBMamaer. | 
Jlaa Toro 4TOObI BHINCHUTb, ABJIAeCTCA JIM OOPATHMbIM Mpolecc o6pa3o 
BaHUsg OeJIKOBO-CTepOJIOBOrO KOMIMMVJIeKCa, MBI MOMbITAaIHCb MPOCTbIM H3MeHE 
Huem pH pactBopa ciBuraTb paBHOBecHe B CHCTeMe MOHOMep — JHMep 
TY WIM WHy!O cTopoHy. OnbiT mposo- 
MICH cilekyiouluM o6pasom. Kom- 
MIeKC C MOJIeKYJIApHbIM Becom 80000 
novyuaJicA OObIUHbIM O6pa30mM mpu pH 
o6bema 4,65 (kpupas / Ha puc, 1). 3a- 
TeM K 4,3% pacTBopy KoMmleKca O- 
OaBJIAICA aLeTATHHIN Oydep (pH 6,22) 
B KOJIMYeCTBe, HEOOXOXHMOM JIA CMe- 
uleHun pH pacrgopa fo 3nauenua 6,0. 
He6oubiad 4wacTb pacTBopa oTGupa- 
ach, H CHHMAaJIaCb H30TepMa CXKNMae- 
MOCTH MOHOcJIos Geka. IIpu sToM 3Ha- 
YeHHe MOJICKYJIApHOrO Beca AWHOrO 
aJIbOyYMHHAa OKa3alocb paBHbim 40000 
(kpusaa JJ na puc. 1). Sarem mpu mo- 0 ) 
MOM alleraTHoro 6ydepa (pH 3,8) Oh Men Od Oty te 
pH peakuMonnolt cMecu MOoBO_MIOCh Mace 
mo sHauenua 4,3. Onpememenve Mome- pyc. 2. 3asacumocts mpousperenun PA 
KyNAPHOrO Beca OewkKa B MOHOCIOR oT naBnenuA,®D, paccunTaHHaa U3 H30TEPM 
namo 3Haveuve 40000. (KpuBan UIT wa’ OKMMaeMOCTH MOHOCIOAOenka, NpUBeNeH- 
puc. 1). HBIX Ha puc. 4 
TakuM o6pa3om, caBur pH pacrso- 
pa OeKa C 9procrepoJIOM Ao 3HaueHHA, IPH KOTOPOM Me2KAy HAMM MpoUcxo- 
MMT OOpasoBpanue KOMMVIeKca, He IpuBeO K KOMMIeKCHpoBaHuo, Jia Toro 
uTOOL! OOpasoBaHHe KOMIMVJI€KCa OCYIILECTBHJIOCb, OKa3aI0Ccb HeOOXOUMBIM 
MepeMellaTb peakKUMOHHYy!O CMeCb B TeyeHHe 10 Mun. OnHako NepemellMBanue 
mpu 20° He MpHBeIo K OOpasoBaHulo KOMMeKca, a JIMIIb K HeKOTOPOMY BO3+ 
pacTaHulo MWloulain Oelka B MOHOCOe, MpOMCXo_AMeMy, MOBHAUMOMY, 2} 
pesyIbTaTe YaCTHYHOK AenatTypaun Seka pH pacTupanuu (KpuBas IV ua 
puc. 1). JIumb nocne 10 Mun, mepememmmMBanua pactsopa upu 37° KommaexKc 
COpasoBaJica, Ha YTO yKa3bIBaeT 3HaUeHHe ero MOJIeKY/ISpHOrO Beca B MOHO: 
culoe, paBHoe 80000 (KpuBaa V ua pune. 1). 
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_ Takum o0pa3oM, 43 paCCMOTpeHHA pe3yMbTATOB THX OMBITOB, Mpeycras- 
SHHBIX Ha puc. | u 2, cmeqyeT, 4rTO paBHOBecHe MOHOMep — AuMep o6paTu- 


9 HW ero MOXKHO COBHTaTb B TY HJIM MHYIO CTOPOHY H3MeHCHHeEM 


S3HaAYGeCHHA 


‘l. VsorepMpI CAHMACMOCTH MOHOCJIO€B IIpH 39TOM ILOJIHOCTbIO BOCIIPOH3B0- 


ITCH H Mp OMMHAKOBbIX 3Ha- 
HUAX pH xopomlo cosnaza- 
Tr, OLHAaKO QA OOpas0BaHH 
MIIIeKCa, KOTOpOe, NOBUH- 
OMY, HyKTaeTca B mpeoyo- 
HUH KAKOFO-TO aKTHBAallHOH- 
ro Oapbepa, HeoOxo,uMo 
VIILECTBHTb SHEPrvoHoe Te- 
MelUMBaHwe pacTBopa. bo- 
se J[eTAJIbHbIM pasOop Mexa- 
Ig3Ma KOMIIeKcoo6pa3s0BaHin 
yKeT BHITOJIH€H HAMM B [laJIb- 
SHIIeM. 

MccaemoBaslocb TakxKe BJIH- 
ie pa3JIMGHbIX KOHIeHTpa- 


TaoOauna 2 


Bansxuue pH 060%eMa Ha O6pas0BaHuHe 
KOMMMIeCKCA AMYHOTO AAbOYMHUHA C 
aproctepoaom (pH nogknagku 4,35) 


pH VMcxonu. Konn. Iipenesbu, 
2 “ies TOWAa Lb Mou. Bec 
oobeMa B Mr/M ao har 
i 
3,0 0,564 1,06 40000 
4.3 0,615 0,86 80000 
6,42 0,727 1,04 40000 


iM JlCHaTYPUPYIOUIMX areHTOB Ha YCTOMYMBOCTh OeJIKOBO-CTepOJIOBOPO KOM-- 
nekca. J JId OMbITOB HCMOUb3OBaJICA COJIAHOKHCIbIN ryaHUuH, NepeKpucTaJ- 
A30BaHHbIt us 80% sTumoBoro cnupta. PesyibTaTbI ITHX OMbITOB MpuBeze-— 


IB Taos. 3. 


Bauauue 
KHCAOrO 


pa31u4HBIX 
ryaHugununa 


Tao6aunna 3 


KOHHeG€HTPaAaNUHH' COMNAHO- 
Ha yCTOH4YNBOCTb KOMI- 


N€KCOB AHYHOTO aabOyMUHA C IProcTepouOM 
(pH nogkaagKn 4,35) 


Koua. pH B MpenenbH. | YcxoqH. KOI. 

ryaHuuya B Rae m0Makb B sania Moa. pec 
MON. M?/Mr 
0,6 5,0 1,55 0,435 80000 
4,29 D,0 1,46 0,485 80000 
able) 5,70 1,34 0,435 40000 
2,20 6,0 0,715 0,544 40000 
3,0 6,25 0,750 0,675 40000 


Bauauue 
ryaHuguua 
mewca 


pasIHUHBIX 
Hada 
AWMUHOTO 


TaoOuunma 4 


KOHKCHTpanui 
ycTOH4YUBOCTb KOMI- 
albOYMUHA C 9Pro- 


cTepoazomM (pH pactBopa B o6beme 4,17, Ha 
MOBEPXHOCTH 4,39) 


Koun. Mcxonu. TIpenenpu. 
ryaHuyuna MIOB€PXH. KOH- M1O0WMalb B Mon. Bec 
B MOW. IeHTP. B eel M?/Mr 
AS) 0,727 AO 80000 
2.5 0,727 0,643 30000 


M3 8sTHX 2aHHbIX BHZHO, UTO U3MeHeHHe KOHUCHTpaliuu ryaHHLHHa MpHBo- 
MT K H3MeHeHHIO pH pacrBopa 6emkKa, MH MOSTOMY HeJIb3A CeaTh OJHOSHAad- 
bi BbIBOL O TOM, KaKOM U3 9TUX (akTOPOB BUUAeT Ha OOpa3s0BaHHe KOM- 
mexca. J\Jid BbISCHeHHA STOMO BOTIpoca HaMu OblJIM MOCTaBJICHbI OMbITHI C 
O6aBIeHHeM COAHOKHCIOrO ryaHusuHa, B KOTOPEIX 3HayeHHe pH mowyep- 
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2KMBaJIOCb MOCTOAHHBIM IIpH MOMOM[H aueTaTHoro 6Oydepa. ITH AaHHble Npk 
BeeHbI B Tad. 4. 

Orcioqa cilenyer, ¥To WOOaBseHHe K pacTBOpy Oe/KOBO-9procTepovOBoN 
KOMIVIeKCa OOJIbINHX KOHUCHTPauui COJMHOKUCOrO ryaHHAMHa (40 2,5 Mod, 
He MpHBOMUT K pacnasy KomMseKca, ecu 3HayeHHe pH nofzepKUBaTb Ht 
ONTHMAaJIbHOM YPOBHE. 

TakuM OO6pa3oM, OMpemevIAIOWMHM (aKTOPOM B YCTOHMYMBOCTH KOMILICKC 
aBsasnerca pH pacrBopa. Bo3MoxKHO, OAHaKO, UTO MpH MepeHeceHHu pacTBOp 
OeKa C ryaHuHHOM B MOHOCJIOH TyaHHAMH yXOMT B NOAKIalKy U ero Te 
CTBHe IIpeKpalilaeTca. 


VuctutyT 6voxumun um. A. H. Baxa TloctymHs0 
AxkanemuH nayk CCCP 4 | 1954 


LMTHPOBAHHAA JIMTEPATYPA 


17. A. Te6opun, J.B. Top6aueBa, Buoxumna, 18, N@5(1953). * H.B. Bul | 
Adv. Prot. Chem., 3, 95 (1947). *T. A. Le6opun, Jl. B. Top6auesa, JAH 
$2, 943 (1952); 85, 843 (1952). | 


; “ss Hoknagn Akanqemun Hayr CCCP 
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yY BbICHIMX PACTEHHM 


(ITpedcrasaexo axademuxom A. JI. Kypcanoeeim 11 I 1954) 


Sa nocdequMe rodbl padoraMu psa aBTOPOB 9KCMepHMCHTAaJIbHO 1OKa3a- 
Ha POJIb CBeTa B CHHTe3e Oe€KOB VY BBICIUHX pacTeHuli. Kak u3BeCcTHO, C HO- 
BOOOpasoBaHieM GOeJIKOBbIX BeLICCTB COMPAXKeHbI Mpowecchl MpeBpalleHus 
HYKJICHHOBBIX KHCJIOT HM WX MpOHSBONHbIX. B cBA3H C 3THM OOJIbINOM HHTe- 
pec IIpescTaBJIAxeT BOMpOC O TOM, KaKOe BJIMAHHe OKa3bIBaeT CBeET Ha OOpa- 
30BaHHe HYKJICEONPOTeHOB H Ha MOBeMe€HHe HYKJICHHOBbIX KMCJIOT B Bere- 
TATHBHbIX OpraHax pacTeHuh. 

Ileppble ykasaHuaA Ha POJb CBeTa B HaKOMJeHMH HYyKJeONpoTeHqOB y 
pacTeHuli uMeloTca B paootax B. UW. Ilannaguna ('). Ilo ero qaHHbIM, Hako- 
MieHWe TaK HaS3bIBae€MbIX «HEMePpeBAPHMBIX» GeIKOB, OCHOBHYIO (Maccy KO- 
KOTOPbIX COCTABJIAIOT HYKJICONPOTeHAbI, MpOMCXOLUT 3HAUMTebHO HMHTeCHCHB- 
Hee Ha CBeTy, yeM B TeMHoTe. IlosqHee K MOMOOHOMY 3aKJIOUCHHIO Ha OCHO- 
BaHHH KOCBeCHHbIX JaHHblx mpumen B. K. Saneccxnh (*). Lpyrux pa6or no 
3aATPOHYTOMY 3/,eCb BOMpocy B MHTepaType HeT. 

Bumsauve cBeTa Ha OOpa30BaHHe HYKJIeOMpoTeHoB u MOBeeHHe HyKJen- 
HOBbIX KHCJIOT y pacTeHHH MbI H3y4aJH B CBA3H C POpMOOOpasoBaTeJIbHbIMU 
MpoleccaMu, UCHOJIb3yA IpH 9TOM Kak OMOXHMMYeCKHe, TaK WH THCTOXHMUHYe- 
CKHe MeTOJIbI MCCeqOBaHHA. Specb MbI MPHBOAMM OCHOBHbI€ Pe3YJIbTATbl 
OUOXUMMYeECKOTO H3Y4eHHA, NOJIYYeHHbIe Ha MpopocTKax ropoxa BuKropusa 
Mounzopdckas. 

- Cojepanue HYKJeOMpoTeHoB H HYKJICHHOBHIX KHCMOT OMpesemaocb MO 
tbocdopy merogzom UImuntra u Tanraysepa (%). IIpu onpexesenuu OexKoBoro 
az0Ta OeOK oCaxKMalcA 5% pacTBOPOM TPHXJIOpyKCyCHOM KHCJIOTHI Ha XO- 
mony. Hapsany c Oemkopbim docdopom u a30TOM HM (octopoM HyKJIeMHOBbIX 
KUCJIOT ONPeWeAHCb Tak2Ke OOWMMM a3z0T M OOMMK Pocpop. Pocop onperxe- 
aasica 110 Pucke — Cy6appoy, asor—no Kpesmbnamo (nomymMuKpomerod). 

OnutT Ne 1. Cemena npopaliupamuch Ha CBeTy H B TEMHOTe B pacTHJIb- 
AAX Cc BOOM mpu 20°. Ha 5-H WeHb MpopacTaHHA y MOJIOBMHbI CBETOBbIX H 
TEMHOBHIX POCTKOB ObIJH yaseHbl cemayoM. AnasM3y NOsBeprasMich IeJIble 
mpopoctku. IIpo6pr 6pasmmcb B WeHb yaseHuaA (5-,HeBHble MpOpocTKu) Mu Ha 
10-i meHb Tocie ynanenua cemanoneh (15-qHeBHbIe NpopoctTKu). PesypTa- 
Th] aWasIM30B MpuBeseHb! B TAG. |. 

Tlauuble 9TOTO OMbITa MOKA3bIBalOT, YTO CBCT OKa3bIBaeT OOuIbINOe BJIMA- 
wie Kak Ha MOCcTylleHve az0Ta u cocdopa 3 ceMAOe B NPOpOcrKH, 
rak HW Ha OOpa30BaHue y MocweqHux OelKOB H HYyKNeonpoTeunoB. Ocobelino 
De3KO CKa3aJIOCb BJIMAHMe CBeTa Ha MoctynmeHun docdopa u ua CMHTe3e 
iyKleompoteuyoB. B orcyrcrsue cBeTa NoctynmeHue Pocdopa sakepxuBaerca 
> camoro Hauasla MmpopactaHusa. SaepxKa B MOCTYMeHHH a30Ta MPOAB- 
IAeTCA MO3qHee HM B MeCHbIUeH CTeNeHH, B pesy/IbTaTe 4ero KOJMYECTBEHHOE 
SOOTHOIeHHe OOMLerO aZ0Ta HU OOIero docopa y ITHOMHPOBaHHbIX pacTeHHu 
7e3KO CMelllaeTCA B HOMb3y a30Ta. COOTBeETCTBEHHO, B YCJIOBHAX ITHOJIAIMH 
3 GOulbUIeH CTeMeHH NMOMaBJIeEH CHHTe3 HYKJICOMPOTeHAOB NO CpaBHeHHIO C 
*HHTe30M OOllef MaccbI GeIKOB. STO 3aMeTHO He TOJIbKO B CHHXKCHHH OOLLErS 
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KOJMYeCTBA HYKJICOMpOTeHAOB MO CpaBHeEHHIO CO CBeTOBbIMM POCTKaMH, HO H 
B YMCHbILeHHH OTHOCHTeIbHOrO cosepxKaHHnA tbocopa HyKJeompoTeHqOB OT 
oOmlero (bocdopa B TKaHAX. : 

B ycuopuax rosoqHoro OOMeHa, COs8qaHHOTO y\asleHHeM CeEMAMOJICH, Ha 
cBeTy IpeBasupyroT Mmpoueccel paciaya oOuleH Maccpl OeIKOB Ha pactia- 
OM HYKJICONpOTeHOB, B TeMHOTe pactiay HYyKJIeoMpoTeHAOB WET C TAaKOW 
Ke WHTCHCHBHOCTHIO, C KaKOli uueT pacran oOuleli Maccbl 6eIKOB. ITO 06- 
CTOATCJIbCTBO LaeT OCHOBAHHe Ce@aTb BbIBOA, YTO OTCYTCTBHe CBeTa BbISbI- 
BaeT GOoulee rlyOoKHe U3MeHeHHa B OOMeHe BelllecTB y pacTeHHli, 4eM oObIy- 
Hoe rowoqaHHe. 

Ta6muna 1 


Haxonnenue a30ta, Pochopa, 6eaKoBOroO as0Ta (O—N) u Pochop 
HY KATeOomMpoTeHAOB (H—P) B NpOpocTKax ropoxa Ha CBETY HM B 


TEMHOTE 
& 
es S =| 3 & & 
ele OI a as = I = 6— 
| ee = = =~ a 2 ae oe 
& (Sy a = 
ie at. air aee ae | oO 
xO a6 Ao ee | 3 | 18 
OB. zs ae ae 0S hs 28 
Ble CBS y 
5-HEBHbIC IpOpoctKH. . Sl) | AVEO SN eee | Waa 
15-qHEBHbIe IIPOPpOCTKH C 
CEMANOUIAMM 2... «| o402 1 10307) At 8) 2759] b0Fo 
15-7,HEBHBIE MpOpocTKH 
6e3 cemamonmeH. . .. 306 | 24,0 ey a | Wad 
B TeEMHOTE 
O-HEBHbIe Mpopoctku. .}| 605 | 32,0 3,6] 8,9 |419,4 | 60,7 | 0,83 | 23,7 | 25s 
15-NHEBHbIC MpOpocTKH Cc 
CeEMAQOIAMH . . .. .| 15383 | 83,7 8,8] 9,5. | 33,8 | 40,4 || 4740. 105; Tae 
15-QHEBHBIC ImpoOpocTKH 
OEE} CONGO 5 ooo 5 |) ASR ako SPN aoe fh ie ay [PAO ON (abil ys |) AO 


Opt Ne 2. Hpopocrka ropoxa lpopalHBawHuch B TeMHOTe H Ha CBeTY| 
6e3 yqaslenui cemagoueh. Ha 8-ii eHb WpopocraHua B KOpHAX HM moGerax’ 
ONpeteIAIMCh OO6“LHH docdop, docop HyKJeompoTenRoB u docdop pu6oxny-) 
kewHOBOK (PHK) u mesoxcupu6onyKienHoBpon (JLHK) xkucsior. 

M3 npHBexeHHbix B Tabs. 2 MaHHbIX BUHO, YTO OGULM docdop u doc-: 
op HyKJeonpoTeHoB pacipesesaloTcA MexKLy BereTaTHBHBIMH oOpranaMu| 
HepaBHoMepHo. Kak y CBeTOBbIX, TaK HM Y 3TMOJMPOBaHHbIX pacTeHHii a6co- 
JUOTHOe H OTHOCHTeJIbHOe cOsepxKanue 2THX SpakunHU chocdopa Bue ettes | 
BbIWe B WOOere, YeEM B KOpPHe. | 

CHwKeHHe KOJIMYeECTBA HYKJICOMpOTeHAOB B MpopocrKax B YcJIOBUAX| 
STHOJAWHH MpOMCXOAMT Kak 3a cuerT PHK, Tak u 3a cuer JTHK. IIpu stom 
XapakTepHloO, TO B OOIbIUNei CTeHeHH H3MCHeHHIO NOLBepxKeHO comepxanue 
B TKaHAX JLHK. O6 stom cBuserembcTByeT TOT (bakT, 4YTO OTHOCHTeIbHOe 
cofepxaHue cdocdwopa JLHK or o6mero cbocdopa HyKJeHHOBBIX KHCJIOT Kak 
WIA PpacTeHHA B IeJIOM, TaK M JIA WOOera HW KOPHA B OTACJIbHOCTH BBIIe y 
CBETOBBIX H HW2Ke y STHOJIMPOBAHHbIX MpOpOcTKoB. 

A. WW. Onapun nu H. C. Tembman (4) wa us0qupoBannbix sapospiax 
MMCHHIbl YCTAHOBUJIK, YTO B YCJIOBUAX TOOMAaHHA B NepByIO OYepesb paspy- 
MaloTcA PHOOHYKJIeOMpoTeusbl KaK MeHeee KOHCepBaTHBHbIe CTPYKTypbI 10 
CPpaBHCHHIO C AJCPHBIMM HYKJICONPOTeHAAMH. ITO MOLTBEPAMIOCb HU B HAaINHX 
OmbITax, MpOBeNeHHbIX B 1949—1950 rr. Ha seneHbIX MpopocrKax jpyrux 
pactrenuit (°). B cBa3n c 9THM TIPMBeeHHHIC BHIMe LaHHble OMATb-TaKH TO- 
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Taounma 2 


Bauanve cBeTa Ha cone pxanue o6mero pocmopa, mochopa 

ykneompoTtenxoB (H—P) H HYKACHHOBHX KUCHOT B 8-nHeEBHHX 
PpOpocTKax ropoOxa (KospPpunnenT nepecueta no gocpopy mw PHK — 10,6 
| u yun JHK — 10,1) 
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BE ie ges STS bons 450 3,41 0,74 DORs OP OOF Oe aON leans 
a ee ae 333 aU) Oy ly Sy || MORAN ah aah lls) 
Sabi WpPOPOCTOK ..... . 788 5,44 0,88 {ORS mente 7,83 | 16,8 


BCT ee re ice), “cee | 497 2,48 0,40 NG || Waa |p hevets} I) 5) ys 
ST ee 236 1 als} 0,412 WOR: || OAM) seal (53,8) 
Sibid WPOPOCTOK .... . a (ey By ai? ORD, 14,2| 0,45 | 4,98 | 8,7 


PAT O TOM, UTO OTCYTCTBHeE CBeTa 3aTparMBaeT HaHOoslee OTBETCTBeHHbIe 
3eHbA BHYTPHKJIeTOUHOPO OOMeHAa y pacTeHHH. 

IIpupeleHHbie HaMH JaHHble MOSBOJAIOT ChesaTb cCuJIeyIOllHe BbIBOABI. 

1. B orcyTcTBHe cBeTa 3a,epxKuBaeTCA MocTymIeHHe Poctopa B pacTeHue 
OcIa6eBaeT CHHTe3 HYKJICONpPOTeHOB. 

2. YrHeTeHve CHHTe€38a HYKJICOMPOTeHAOB B YCJIOBHAX ITUCJAWMH WpOwMcxo- 
AT KaK 3a CUeT MPOTOMIasMaTHYeCCKHX, TaK H 3a CU¥eT AeCPHbIX HYKJIeO- 
JOTEH LOB, 

ITH BbIBOJIbI MOJIHOCTbIO NOATBEPAHIHCb B OMbITaX C pOCTKaMM KapTOdeJsA 
COBMaaloT C pe3yJIbTaTaMH THCTOXHMHMYeCKOTO M3yYeHNA HYKJICHHOBbIX 
ACJIOT B BereTATHBHbIX OpraHax ApyrHx pacTeHHi. 

MexaHv3M BJIMAHMA §6CcBeTa Ha OOpa3s0BaHve HYKJeCOMpoTeHqOB mo0Ka 
2aceH. Mmetoumecs! B JIMTepaType OTAeJIbHbIe KOCBeHHble (aKTbl Lalor 
I3MOXKHOCTh COCTABHTb JIMIIb OOWIMe COOOpaxKeHHA 10 9TOMY  BOTIpocy. 
3 HaIMX J[aHHbIX BHAHO, 4TO CBeT CHOCOOcTByeT BOBJeYeHHIO Gocdopa B 
VKJICEHHOBHIM OOMeH. CylleCTBCHHbIM MOMCHTOM 92TOTO Mpomecca ABMAeTCA, 
IBHJMMOMY, OOpas0BaHHe MakpospruyecKkHx ocopHhIxX rpynn mpu orto- 
THTe3e, HalpHMep B COCAMHEHHAX THNa alMPocaTos, HallMeHHbIX B 3eJIe- 
sx JucTbax A. M. Kysunpm u M. 9. UWkompauK (°). B xoge o6pas0BaHun 
TIpeBPauleHHA HYKJICHHOBbIX KHCJOT POTOCHHTeS, OMHAKO, MO?KeT ObITb He 
WIbKO HCTOUHHKOM 9HEpPeTHYeCKOPO HM MJlacTHYeCKOrTO MaTepHaJia, HO H 
-TOUHHKOM KaTaJIM3aTOpOB HM pePyJIATOPOB 9THX MpOMeccOB. ITO MOXHO 
AeTh XOTA Obl Ha IpHMepe Cc THAMHHOM M ackOpOnHOBOK KucMOTON. Ycra- 
BJIEHO, UTO THAMHH CNOCO6cTBYeT HaKOMVJIeHHIO B KJIeTKaX PWOOHYK.IeHHO- 
yi KucmoTE! (7,8), acKopOMHOBad KHCJIOTa — TIpeBpallleHvio pHOoHyK.1eH- 
BOM KUCJIOTHI B WesoKcupHOoHyKsenuHoBylo (°). B TO xe BpeMA H3BeCTHO, 
0 OJHHM H3 YCJIOBUM, HeOOXOAMMBIX MIA OOPas0BaHHA 9TMX BeLLeCTB Y 
JeHbIX pacreHui, aBsiaeTca cBeT (19,11). Hao nNowaratb, YTO CBA3b MCAKILY 
JIOBHAMH OCBCULCHHA, C CHOW CTOPOHbI, H XapakTepOM HYKJICHHOBOTO, a 
‘eMOBATeIbHO, HM OGJKOBOrO OOMeHa B KJIeTKAX BereTaTHBHbIX OpraHoB, 
Tpyrol, OcyUlecTBIAeTCA MOcpeACTBOM IeJOro PAA BELLLECTB, BOSHUKAlO- 
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BHOXHMHA 


A. B. KOTEJIBHHKOBA u B. B. COJIOMATHHA 


O HEKOTOPbIX COPTOBbIX OCOBEHHOCTAX AKTHBHOCTH 
ANUPA3SbI B KJIYBHAX KAPTO®EJA 


(ITpedcrasaexo akademuxom A. JI. Kypcanoeoim 4 I 1954) 


BbicHAA CBA3b OOMeHa aeHOSHHMOCOpHbIX KHCIOT Cc Mpoweccom obpa- 
3O0BaHHA KpaxMaJla B KJIYOHAX KapTOdesA, Mbi UCCeMOBAaJIN, B UMCe Apyrux 
@akTopos, TakxKe HW BJIMAHWe COPTOBbIX pa3zM4yu y KapTO@ena Ha aKTHB- 
HOCTb HeKOTOPbIX @ePMeHTOB KAYOHeH, MMEIOWIMX HeMOLpeACTBeEHHOe OTHO- 
WeHve K MpeppalleHHAM ajleHOsHHocopHHlxX KHCIOT — amupa3sbl u, LA 
cpaBHeHHA, KHCIOU docdatTa3y. 

Ucciemopanue MpoBoyxusiocb Ha ONbITHOK 6a3e WUucruryra cnupToBoi 
MpOMbIlJeHHocTH B BewtbamuHoBo *. B KayecTBe O6beKTa ObIJIO B3ATO TPH 
copta KapTodeua: 1) Oxra6peHok — paHHul copT, KpaxMasucTbIi; 2) Bompr- 
MaH — 03H copT, Kkpaxmawucthil; 3) IlpnexympcKun paHHul — paHHuii 
COpT, MaJlIOKpaxMaJIMCTHIH. 

[locayka npou3Bonnaacb Mexazy 15 uv 23 V 1952 r. co cmemzyroujum PoHOM 
yoOpenuli JWIa BCex Tpex copTros: N 60 xr/ra, P 90 kr/ra, K 60 xr/ra, Ha- 
Bo3 25 T/ra. [[po6nr Aid paHHuXx COPTOB Obi B3ATbI B 1Ba cpoKa — 19 VIII 
u O9IX (mpu cHATHH ypoxwKax), Wa No3mHero copta — B Tpx cpoxa: 19 VIII, 
91IX u 3X (mpm cuatwu ypowaa). Kamp copr uccieqoBasica B ABYX 
MOBTOPHOCTAX. 

B3aTHve cpeqHeit NpoObl KyOHeEH M MpHroTOBsIeHHe SKCTPpakTOB H3 HUX 
IIPOBOAMIOCh TeMH %Ke MeTOMaMU, KaK HW B IpeAblLyuieH paOore OHM U3 
Hac ('). 

B 9kcTpakTax ompefeltamacb amlupa3sHaan uM tociarasHaAx aKTHBHOCTD. 
Merog onpeyeneHua anupasHoi akTMBHOCTH omucaH B padore ('), ocda- 
Ta3Had AKTMBHOCTb MCCeqOBaach mo pacijeniennio B-riuMyepopocata Ha- 
Tpusa, ynotpe6masweroca B 0,16 M xonegHoH KonWeHTpanMM B MpoOax UpH 
pH 5,85. Kourpowamu B OMbITax CJIyKHIM MpoObl, B KOTOpble NO MpHOaBse- 
HUA KapTO@eIbHOrO SKCTPakTa BHOCHJaCb TPUXJIOpyKcycHaA KUCOTAa, OHM 
collepKasIucb Ha JIb—y B TeyeHHe BpeMeHu uHKyOalun mpod. MuKkyoaunio 
pH OMpemevieHuH Kak allMpa3HOl, Tak u boctaTasHOH aKTHBHOCTH MPOBO- 
Tus B TeueHue 15 muy. mpH 30°. 

Onpenemenve comepxKaHva KpaxMaJla B KIYOHAX MpOHsBOAMOCh WHactTa- 
THYECKHM M€TOIOM. 

B ra6a. 1 A npuBenenbi Nouy4eHHble WaHHbie Mo allMpasHoil u Pocdaras- 
HOit AKTHBHOCTH B SKCTpakTax Ksy6HeH KapTodeA u comepxKaHHlo KpaxMaa 
B KilyOnax. AnupasHaa uM dociaTasHaa aKkTMBHOCTb BbIpaxKeubl B {'T Por: 
WWeMJIeHHOrO OT COOTBETCTBYIOWIMX CyOCTpaTOB TPH CTaHMapTHbIX YyCJIOBHAX 
onpeyenenus, Ha 1 r cbiporo Beca KIyOHeH, KpaxMaJI — B MpoleHTax CbIporo 
Beca KJIYOHEeL. ; , 

Mop Haan (cM. Ta6a. 1) oveHb BHICOKHE BeJIHUHHDI aNMpasHOW aKTHBHO- 
cma (oxono 13000 »r P/r cyiporo Beca KyOHeH AA MOcMemHero CpoKa B3A- 


* TIpHHocum OnarogapHoctn A. II. KysyMopy 3a npexoctaBmenne OMmpiTHoro MaTepHaa. 
995 
ILI 


THA po) MW OCOONX KpaXMaJIMCTbIX COpToB — OKTAOpeHOK 4H BouibTMaH |) 
SHaUHTeNbHO Oovlee Hu3KHe WudpE! (nopamka 4000—5000 fr P/r cpip 
peca) ua [Ipuexyabckoro paHHero. | 

Jas copra Jlopx, Ha KOTOPOM MIpOBOAHJINCh TpeAblqyuiWe UCC LOBaH 
oHuM H3 Hac (1, 2), aNMpa3Had AKTHBHOCTb B 3peuJIbIX KIYOHAX COCTABVIAL 
or &000° go 13.000r P/r cbiporo Beca KilyOHeH B 3aBHOMMOCTH OT YCJIOBE 
poBeseHia onbiToB. ANMpasHad aKTHBHOCTb B 9KCTpakTax KlyOHeH OxTa 
peHok u BosbTMaH HeCKOJIbKO YBeJIMYHBaJaCcbh MO Mepe CospeBaHHsA KYO 
KaK 9TO ObIJIO yCTaHOBJIeHO OAHHM u3 Hac pauHee (', ”) B OllbITax Ha COp 
Jlopx. JLaa copta IIpuexysmbckui paHHut yBeMUeHHA allMpasHou aKTHBHOC™ 
nO Mepe pocta KJyOHeH He HaOOaocb. 


Ta6uuna ti 


Anupa3sHan nu hocharasHaH aKTHBHOCTbH B IKCTPaAKTAX KAYOHE 
KapTogmesa un cOMe PR AnHE KPAXmMAaTA B KAYOHAX B ZABUCHMOC 
OT COPTOBHIX pasiInuHH 


OxtTs6peHoK BonbTMaH | IIpwekyibckH paHH | 
Jlata B3aTHs Tostop- . z } = 5 } } 
npo6 HOCT Bo | Ex Ei Be | oe s ae | $s g| 
Se eee ee | sede) ee 
ff | 82 | og | Bo | Be] cB ves) gue 
fODZIee A. BenbaAMHHOBO 
19 VIII I 12160) 664 | 20,0 | 10840] 557 | 19,4 | 5200 640 
II 414120] 649 | 21,2 9440} 590 | 19,6 | 3940 560 
HORI I 13600] 624 | 22,8 | 12240) 656 | 20,1 | 4160 544 
II 13120] 650 | 23,5 | 11600; 576 | 21,1 | 4640 560 
o Xx I - ~ 13760) — a —= 
| I 42000} — \20,3 i 


B. OtTpaguoe 


15 X | e600) 768 | 48,2 | 13000 736 | 19,0 | 3820 | 774 | 13,4 


Tak Kak, O/{HaKO, MIpOMe2XyTOK BpeMeHH Me2xK AY MepBbIM H BTOPbIM CpOKOh 
B3ATHA WpOO CocTaBJA BCero 3 Hees, a CAMM CPOKH ObIIM NO3qHuMH, TK 
Ha OCHOBaHMH MOJIYYeHHbIX JaHHbIX NlOKa elle HeJIb3A PeLIHTb, xapakTepHi 
Jum jin IIpuexyjbckoro paHHero OTCyTCTBHe HapacTaHuA allupa3Ho akTHB 
HOCTH Ilo Mepe CO3speBaHHA KJTyOHeH BOOOLIe, HIM Ke Ha G6oslee paHHHX cra 
MHAX PasBUTHA KJyOHeH allMpa3sHaA AKTMBHOCTb ABJIAeCTCA elle OOJlee HHSKOLI 
YeM B HOCJeOBaHHble HAMM CpOKH. 

AKTHBHOCTb KHCJOH ocdarasp (Taba. 1 A) 6pita Haligqena mpaKTuueck! 
OAHHAKOBONM JIA BCeX TpexX HCCJIeLOBaHHbIX COPTOB HU He H3MeHsIOULelica B 3a 
BHCHMOCTH OT CPOKOB B3ATHA MpOO, YTO BMOJHE COOTBETCTBYeT JaHHbIM, MOJy 
YCHHBIM OJHHM H3 Hac (i, ?). 

Han6Oomee BbicoKOe COsepxKaHHe KpaxMaJa OblIO OOHapyxKeHO y copT 
Oxra6peHoK — B cpeftHeM 23% KpaxMaJla K MOMCHTY CO3peBaHHA; [WIA COpT: 
BoJibrMaH HaiijeHo cogepxanne 20—21% xKpaxmasia, MpHyem pa3HHUbl | 
KMYOHAX BTOPOrO HM TpeTbero CpoKOB He OOHapyxeHo. B kay6uax [Ipnexystp 
CKHH PaHHHH K MOMCHTY CHATHA ypoxKaKd CosepxXasocb OKOO 17% Kpaxmasta 

Tak Kak HaliqeHHaa HAMM 3aKOHOMePpHOCTb — BbICOKaM alupasnad akTHB 
HOCTb B 9KCTPaKTax KJyOueH Ooulee KpaxXMaJHCTHIX COPTOB KapTodesia HM HHS 
Kad allpa3Had AKTHBHOCTD B 9KCTPakTax KJyOHeH MaOKpaXMasIMcTOrO cop 
Ta IIpwekyapeKnit panHnit — coxpanaiach BO BCeX MCCIELOBAHHEIX NOBTOP 
326 


| HOCTAX H MIA BCX B3ATbIX CPOKOB, TO HaM IpeMCTaBJAJIOCh BeCbMa HHTEpec- 
‘ABIM MPOCICMHTh, COXPaHAeTCA MM 9TA 3AKOHOMEPHOCTH In OOpasoB KTy6- 
HeW TeX Ke COPTOB, MOJLYYCHHbIX H3 Apyroro wCTouHHKa. 
| C sto WebIo Hamu GbiWIN O6ceLOBaHbI OOpasubl KilyOHeH Tex 2Ke Tpex 
copToB Ws KapTodemexpanusuma VWucriryra ciMproso mpompuustenHocrn, 
BbIPallleHHble B COBXO3e OrpasHoe. B Hux ObIIM MCCIeOBaHbl, Kak HB MepBoli 
‘CepHU ONbITOB, alldpasHad wu (hocibarasHas aKTHBHOCTb B 9KCTpakTax 43 
KIyOHeH, a TakxKe COMep2KaHve KpaxMauia B KyOHAX. Ilomyyenusle MaHHbIe, 
Tipe cTaBJiariolive cpestHee 3 JIByX ONpelewenui, mpuBexeHb B Tabu. 1 B. 
IIpupezenupre B Ta6. 1 B gaHHble noKasbiBaloT, TO Ha OOpagiax Tex 
%Ke TpeX copToB KJyOHel, HO Apyroro Mpovcxox*KTeHuA HalieHbl Take 2Ke 
pasJIM4HA B OTHOUICHHM allMpa3HOM AKTHBHOCTH, Kak H B Mpobax uz Benpa- 
MuHoBO. Hf syecb y Ooulee KpaXMAJIMCTHIX COpTOB allMpasHad aKTMBHOCTb B 
SKCTPakTaXx H3 KJIYOHeEH OKa3alacb Go/lee BBICOKOII, YEM MaMOKpaxmaJMCTOrO 
IIpvekybckoro paxHero, tbocdaTasHad %Ke aKTMBHOCTb JIA BCeX Tpex cop- 
~TOB OblJIa OHHAKOBO!. 
TakuM O0Opa30M, OOHapy2KeHHBIe COpTOBble pas/IHUvA B aNWpasHoll aKTHB- 
-HOCTH He ABJIAIOTCA CJyYatHbiMH. Mcxoga 3 npembiayulHx uccneqoBaHuit 
(', 7), OHMM v3 Hac ObIJIO BbICKa3aHO MpeAMOO*KeHHe O BaKHON PusuOOrH- 
weCKOW pOJIM allupasbl B KayeCTBe OMHOTO H3 MeXaHH3MOB, peryJIMpyIOUlAx 
Tipoeccbl OOMeHa B KJIVOHAX B TeX CTaMMAX CO3PeBaHHa KJIVOHeH, B KOTOPbIX 
MpOWCXOAMT HHTCHCHBHbIM CHHTe3 KpaXxMauJa. 

TloqBola UTOrH HacTOAMero HCCeOBaHHA, MbI IIPHXOAMM K CJIeEMyIOUkeMy 
-3aKJIIOUeHHIO: CYUIECTBYIOT pe3KHe COPTOBbIe OTJHYHA B allHpa3HOH aKTHB- 
HOCTH 3KCTPpaKTOB H3 KiyOHeEH KapTodera. Copt c Oouee HH3KO KipaxMavIn- 
ctoctb1o (IIpuexkyibcKHi paHHH) oO/laqaeT 3HadHTeJIbHO OOJIee HH3KOH allu- 
PpasHO AKTHBHOCTbIO B 9KCTPakTax M3 KJyOHeH, YeM Ooulee KpaxMaJIMCTbIe 
c<opta (OkTa6peHoK, BowbrmaH). 


Tlocrynu0 


Jla6opatopua cusHomorMueckOli XHMHH 
13) VIT 1953. 


Axaflemun HayK CCCP 
LIUTMPOBAHHAS JIMTEPATYPA 
1A. B. Koteabuukosa, JAH, 78, 945 (1951). * A. B. Korea buuKOBAa, 


O HeKOTOpPBIX 9H3MMATHYCCKMX MpeBpallleHHAX aeHOSHHPOcHopHEIx KHCIOT, TIucceprauis, 
BA 1952. 
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BHOXHMH# 


A. M. HEAMAPK u A. r. NACbIHCKHH 
CBASbIBAHHE AHTHBHOTHKOB BAKTEPHAMH U MPOTEHTAMH 
(ITpedcrasaexo akademuxom A. H. Onapunoim 31 XII 1953) 


7lelicTBve aHTHOHOTHKOB Ha OakTepHasIbHyio KueTKy Mpewnouaraer Havu- 
WHE HE€IOCPpeACTBEHHOrO KOHTaKTa MOJI€KYJI aHTHOMOTHKa c KJIeTKOH. AHTH- 
OHOTHKH OObINHO JelicTByIOT MPH CTOIb MasIbIX KOHWeHTpanMax (Hanpumep, 
NeHHIHJJIHH H CTpenToMMuuH pH 10° u 10% M), uro HeBo3sMoxHO NMper- 
CTaBHTb H3Me€HEHHe CBOHCTB PaCTBOPHTeIA, KOTOPOe MOJO Obl OObACHUTS Ha- 
OjloaemMoe JelicTBHe UH, TeM GOoulee, eno CMelHPHYHOCTD. HecoMHeHHO, 4TO 
B3aHMOMeHCTBHe AHTHOMOTHKa C OaKTepHaJIbHOM KJIeTKOM, axe BHe MaKpo- 
OpraHH3Ma, HMeeT 4pPe3sBbIYaHHO CJIOKHbIM XapakTep (BJMAHHe MpoHuae- 
MOCTH KJICTKH, XapaKTepa BbIKJIOUaeMOPO MeTaOouIMYecKOrO Mpormecca, OKHC- 
JIMTeJIbHO-BOCCTAHOBHTEJIbHbIX YCJIOBHH B KJIeTKe H MH. Ap.), HO MpH BCex 
YCJIOBHAX IICpBHYHbIM 3BCHOM B3aHMOJCHCTBHA JOJIKHO ObITb IpAMOe CoelH- 
HeHHe MOJIeKyJI aHTHOHOTHKAaA C OakTepHaJIbHOH KJIeETKOH B CopMe moBepx- 
HOCTHOM aCOpOluHu HH MOrMIOULeHHA BHYTpH KweTKH. Pa3ymeetca, oOHOrO 
(bakTa CBA3bIBAHHA AHTHOMOTHKA COBEPUIeCHHO HeEOCTaTOYHO JWIA OO bACHEHUA 
aHTHOakTepHaJbHOrO JeHCTBHA, HO 6e3 STOTO CBA3bIBAHHA AHTHOMOTHK BOO6- 
ue He MOr ObI OKa3aTb 9TOFO elicTBuA. Ele cpaBHHTeJIbHO HeaBHO B pa3- 
JIMMHBIX 3apyOexKHbIX MOHOrpaduax (BaKcmaun ('!), Oppen (2)), Bcrpeyamuce 
YTBepXKeHHA, YTO, HalPHMeP, MeHHILMJIJIMH He CBA3bIBAaeTCA UYBCTBHTeIbHbI- 
MH OaKTepHAMH, ITO IpusaBaso ero WeHCTBHIO HECKOJIbKO MHMCTHYCCKHH Xa- 
paktep. B pa6ote omnoro u3 Hac c T. JI. KacropcxoH (%) npu momo 
CielMasIbHOH MeTOAUKH OblJla BepBble H3MepeHa BesIMUHHAa afcopOuuH Me- 
HUMMIJIMHa Ha OakTepHAX, OKA3aBlIaACA UpesBLluaHHO HeOOJbUIOH (He Gosee 
1000 Momekys Ha KileTKy), BCJIERCTBHe Yero OHA paHee YCKOJIb3ala OT OMpe- 
eJleHua. 

Tlomy4eHHblii pe3ysbTaT Ob BHOCeACTBHM MOATBeEpK eH ApyNWiMu aBTo- 
PpaMH, MPpHMeHHBIIHMU MeTOL PalvOaKkTHBHbIx H38OTOMOB (HalijeHa alcopounsA 
okono0 750 momeKyJI NeHulMMHa Ha KleTKy) (4). OmHako Bompoc 06 af- 
COpOUMH aHTHOMOTHKOB OakTepHaJbHOH KeTKOM M MO CHX Mop elle He MOJ- 
BepICH CHCTEMATHYCCKOMY H3Y4eCHHIO, BCJeCTBMe Yero 3amayeh HacTonex 
paOoTbl ABMAIOCh pactliMpeHve MoJlyyeHHoro B 9TOH OOMacTH SKCMepHMeH- 
TaNbHOrO MaTepHasla; B YaCTHOCTH, KPOMe MeHHIUMIMHa HW CTpenToMulMHa, 
6bla BIepBble HCCeOBaHa Tpymna NOJIMMeNTHAHO-6eMKOBLIX AHTHOMOTHKOB 
(rpamuuugun C, 2pHTpHH, WH30NHM), OOaqatollan, Kak OKa3aJlOCb, Pe3KO 
OTIHYHOH BeEIMYHHOK amcopouuH. 

Bsiv B3ATHI CIeAyIOllMe MpenapaTbl AHTHOMOTHKOB: NeHUIMJWJIMH KpHCTaJ- 
guueckui §«=9(1650 en/mr); crpenromuunH-cybdaT BbICOKOOYMLeHHDIH 
(720 en/mr); rpamuuuguu C Kpuctammuyeckuit c T. mI. 269°; spaTpan — Mlo- 
poluKooOpa3Hbl MpelapaT TeMHOKpacHoro IBeTa *- 1H300uM ** — 9JIeKTpO- 
dopeTuyecKkH OHOPOAHBIM Mpenapa+. ; 

B ompirax ObIIH MCHOb30BaHbI CeMyolive BHAbI OakTepul: 30JIOTHCTHIM 
cTadusoKoKk S. aur. 209, cyrouHan KybTypa (6- 108/mm) —B onbpiTax co 


* Or npod. JI. M. Axo6coun (°). 
** Or npod. 3. B. Epmompeson. 
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BCe€MH HCIbITAHHbIMH @HTHOHOTHKAMH; NOJIYYCHHbIN H3 Hero MyTeM MHOPOKpat 
Horo nepecepa (K. HM. [epmManosa, BHHMA) pe3HCTeHTHbIi 1TaMM Su, ycroit 
YMBbIii K KOHIeHTpalun crpenromumuua 10 Thc. ef/MJI— B ONbITax Co cTpe 
TOMHIMHOM; WTrammbt Proteus vulg. 3307 u 4636, ycrotuuBpie K 500 en/m 
NeHHUHIIHHa (6e3 O6pasoBaHHA Ne€HHIUMIIHHa3sbl) — B OMbITaX C MeHMIUMJII 
HOM HM 2pHTpHHom; witamM B. coli 848 — pe3sncTeHTHbIM K S9PHTPHHy. 

Msmepenna a\COp Ou NeHHIMJWJIMHa OakTepHAMH MpOHSBOLMJIMCb np 
MOMOULM paHee omMCaHHOHW MeTosMKH (°). B ompirax co CTpenTOMMIUMHOM MIpH 
MCHsaCb MMKPOMAHOMeTpHyeCKad MeTONMKA, CllellMaJIbHO paspa6oranHa: 
IIA MOJOOHBIX H3MepeHHH (°) WM MOSBOUIAIOWaA OMpeeATS CTpenTOMHUME 
pH KOHWUeHTpauHu Bcero oKOJIo 0,005—0,05 y/mMs c OTHOCHTeJIbHOKM TOUHO: 
cTbio ©4%,. 

BewencTBue OTCYTCTBHA IIPHrOMHOH MeTOJIMKH KOJIMYeCTBeEHHbIe H3MePpeHHs 
alcOpOlMH CTpenTOMHUMHa OakTepHAMM JO CHX NOp B JIMTepaType OTCyTC 
BOBAJIN. 

B runayuxom onpite 3 3 cyTouHOM KyJIbTyppl S. aur. 209 KOoHWeHTpHpoBal 
aHCb B 500 pag MeToXOM TOBTOPpHOTO WeHTpHyrupoBaHHA WH MPOMBIBKH (oc! 
(baTHbim Oydepom (pH 7,4). B mowyuenubie 6 Mi OakTepHaJIbHOl CyCcreH3HH 
BBOAHICA crpentomuunu (0,25 y/ms). Cmecb Bbiep2xKHBaach B TepMOcTaTé 
mpH 37° 30 MHH. (6bIIO NpOBepeHo, 4YTO STOTO BPpeMeHH BIMOHe LOCTATOUH 
JWIA JKOCTHXKeCHHA aCOPOMHOHHOTO paBHOBeCHA), 3aTeM IIPOH3BO]HIOCb WeHT 
pudyrupopanne (5 mun. mpH 8000 06/mMuH) u B WeHTpHudyrate HemlocpemcT’ 
BeHHO WIM Mocse pasOaBJIeHHA ONpeeAOCb MHKPOMAHOMeTPHYeCKHM MeT 
JOM H3MeHeHHe Comep2xKaHuA CTpenTroMuHHa. AHaJOrHYHO NPOBOAMIHCh TAKKE 
OMbITHI ‘TO H3MePeHHIO aCOPOUHH MOJHMeMTHAHO-OeJIKOBbIX AHTHOHOTHKO 
(rpamuunyuHa C, 9puTpHHa, JIH30IMMa), HO BBHAY UX Ooulee BbICOKOM a7 
copOu“pyemocTH crylenve OakTepHadbHOH CyCNeH3HH IpOv3BOAHJIOCb JIMIU!E 
B 10 pa3, KOHWeHTpawua aHTHOMOTHKa CocTaBJATa 80—100 y/mu, a m3MeHeHHG 
KOHICHTpalul B WeHTpHdbyrate onpeesAIOCh METOROM OHNOTOrMYeCKOrO THT 
popanua (rpamamugnuH C—no S. aur. 209, spurpun —no B. brevis, 1304 
mum —no M. ‘lysodeict.). Pa3smmaue B oOlbITe H KOHTpOJIe COCTAaBJIAIO He 
MeHee 5—6 Mpo6upoK pxAa, TO OOcCMeYnBaNO MOCTATOUHYIO TOUHOCTb OTCUeTA 
Besmunna CBA3bIBaHHA AHTHOMOTHKA BbIpakKaslacb B BUC OTHOMeHHA MOTsO 
ULCHHOFO KOJIMYeCTBA AHTHOHOTHKAa (B BeCOBbIX eHHMIaX) K paccuHTaHHOM)| 
o6ulemy Becy cyxow 6akTrepHasbHOH MaccpI) (*). 

Bee onbiTbl Oblwia TOBTOpeHbl no 3—4 pasa c xopomlo coBmayaiouluMy 
pesybTaTamn. OnHOBpeMeHHO BO BCX OMbITAX CTaBHJIHCb KOHTPOJIH C 3aMe+ 
HOH OakrTepHaJbHol cycneH3HH OydepHbim pacTBopoM. Pe3ybTaTbl Mpousse 4 
JI@HHBIX H3MepeHHH CBeeHb! B TAG. I. 

TaOnauna 1 | 


| 


| 


NoNo ~ | UyscereuTeabHocrTh BenwuyHa 
ANTHOMOTHK Bua 6axTepua 
n/n. uiTaMMa CBASHIBAHHSA 
l 

| MennuyaanH S. aur. 209 Uyscres. Oo Oueel Ome 

2 < Proteus vulg. 3307 Pesuct. 1 (Od ee 

5 Crpentomunnu * | S. aur. 209 UyBcrts. Perse AO je | 
4 fs | S. aur. S, Pesucr. ero. eee ins | 
5 lpamuyugua C | S. aur. 209 UyBcts. L(V tee Ome 

6 . Proteus vulg. 4636 Pesncr. 8,0) = 40s 

Z SpuTpuy S. aur. 209 Uyscrs. } © Bigs) oe ORS 

8 | = B. coli?848 Pesnct. Sri) mee Ome 

) JIusouum S. aur. 209 Uyscts. TO 1457 410in2 | 


M3 rau. 1 culeqyer OOMMH BbIBO, YO CBASbIBAHHe AHTHOMOTHKOB uyB- 
CTBHTCJIbHbIMH H PeC3HCTCHTHBIMM WITAMMAMM OMHAKOBO MH YTO, CJICNOBAaTeJIb- 
HO, YCTOHYHMBOCTh WITAMMOB He 3aBHCHT OT BeJIMUMHbI alcopOumu. Ito noKa- 
3biBaeT, YTO YACJIO WeHTPOB CBA3bIBAHHA’ AHTHOMOTHKa HU UX AKTHBHOCTb 
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OCTAIOTCA CPaBHUTebHO NOCTOAHHBIMH MPH pa3sBHTHM pe3sucTeHTHOCTH (cp. 
-ocobeHHo NeNe 3 nu 4 B Tan. 1) uw Yro pasmMuna B ycToiunBocTH OakTepnii 
OOYCMOBJICHbI MOCMeLYIOWMMU 3BeEHbAMM Mpowecca eiicrBud aNTHOMOTUKa Ha 
KJI€TKy, Ipexkae BCero, BeEPOATHO, pa3JIMYHAMM B OMOXHMMYeCKHX CBOLCTBaX 
WITAaMMOB (7). 

OgHako, KaK y2Ke YKasbiBalOcb, 9TO OGCTOATeMHCTBO He YMCHbINAaeT 3Ha- 
YeHHA PakTa CBASbIBAHHA AHTHOMOTHKa KaK HeOOXOMMMOrO NMepBoro 3BeHAa 
ewcTBUA aHTHOMOTHKa. C aToli TOUKN 3peHua B Tabu. | MOXxKHO BbILeIMTS 
ABE OCHOBHbIC Ppyiilbl aHTHOMOTHKOB: |) NeHHIMJIMH HW CTpenroMMIH, cBA- 
3bIBAHHe KOTOPbIX YpesBbl¥aHHO HeBeIHKO, MOpAaKa 2- 10%, usu 0,0002% or 
‘Beca OakTepuii, H 2) OCcTabHble HCIbITAHHble ANTHOMOTHKH MeNTHAHOM MpHposbl, 
y KOTOPbIX BeJIHYHHA CBASbIBAHHA WocTuraer 5—10- 107%, umm 5—10% or 
Beca OakTepui. Huskasa BeJIMYHHa CBA3bIBAHM” AHTHOMOTHKOB TepBol rpyl- 
Iibt COBMe€CTHMa TOJIbKO € HX eHCTBHeEM Ha (epMeHTH! OakTepHaJIbHOM KJeT- 
KH (3), Tora Kak a BTOpol rpymibl anTHOMOTHKOB HeEOOXOMUMO CUHTAaTHCA 
HC APYTHMH BOSMOXKHOCTAMH, BIWIOTh LO NpAMOH OJIOKMPOBKH 3HayHTeIbHOH 
yacTH MOBepxHocTH (MopanKka 15—20%) Kaerku. 

HecoMHeHHbI HHTepec MpeACTaBJIAIOT TaK2Ke MaHHble O CBASHIBAHHH AHTH- 
OHOTHKOB Pa3JIMYHbIMH MpOCTbIMH HM CIOXKHbIMH OeKAaMH, YTO HMeeT 3HAUe~ 
HHe, B YaCTHOCTH, WIA BOMPOCOB pacipeseeHHA AHTHOHOTHKOB B OpraHu3me, 
WHAaKTHBUpylolulero AeHCTBHA CbIBOPpOTKH u Ap. B OTHOWeHHH MeHHILMILIMHA 
3TOT BOTIPOC HccIeloBaJicd BPALe paOot (*), Torka Kak MIA CTPenTOMMILHHAa 
M Jpyrux aHTHOHOTHKOB OH elle KpalHe MaJIO H3yyeH. 

B HacTosueH paOoTe MbI HCCJIeOBaJIM MeTOJOM PaBHOBeCHOTO aHasu3a 
(depes WedomaHoBylo MemMOpany, 4 cyToK mpu 0°) cBxasbiBaHve CTpenTromnH- 
WHHa pxAOM Oe1KOB — CepyMaJIbOyMUHOM YeoBeKa (4,76%), cepymrao6y.1n- 
HOM 4eJloBeKa (2,8%) uu OG6eJIKaMM, BbIeJeCHHbIMH %9KCTparHpoBaHvemM 
0,9% NaCl u ocaxxyeHnem HacpiieHHpimM (NH,).2SO, “3 pacreproro Muue- 
JIMA — TIpOMyUeHTa CTPeNTOMUIHHA C TOCIeLYIOULMM WMamH30M (2,3%), a TaK- 
Ke HYKJICONpOTeHOM MHILeJIAA, BbIeeHHbIM 0,2 NaOH c nenrpudyrupoBaun- 
-€M HW TOCJIeLYIOULHM WHaH30M (0,0%). Bce onbiTbl No paBHOBeCHOMY HaJIM3y 
TIpoBoxHIMeb Ha tocdhatrHom 6ydepe (pH 6,8, M/15). Konrpompupie onpirpl 
MpOBOLWJIMCh aHaJIOMHYHbIM OOpasom, HO 6e3 Geka. Kpome Toro, TeM xe 
MeTOJLOM ObIIO H3MePeHO CBASbHIBAHHE MeHHMIMJIIMHa CepyMaJIbOyYMHHOM 4eJI0- 
Beka (4,76%). Bpiio HaleHo, 4TO CBA3bIBAaHHe MeCHHUMJWIMHa COCTaBJIAeT 
0,16% or Beca 6emka, T. e. MeHee | MOJI€KYyJIbI AHTHOHOTHKA Ha MOJIeKy.Iy 
6eKa, TOra Kak CBASbIBAHHe CTPeMTOMHMMHA OeKaMH OKa3aJlOCb COBepleH- 
HO He3HauHTeJIbHbIM. C pyro CTOPOHbI, CBA3bIBAHHe CTPeNTOMHLMHA HyKJICO- 
TIpOTeHAOM CocTaBJIAeT OKOO 1,4%, YPO, HECOMHEHHO, ABJIAeTCA Pe3yJIbTAaTOM 
peakUMu CTpenToMuMHa C OCTATKAMM HYKJIeHHOBBIX KUCIOT (%). Bo3smMoxKHo, 
YTO MMCHHO HYKJICHHOBbIe KHCJIOTHI CBASHIBAIOT CTPCNTOMAMLMH Ha TOBeEPpXHOCTH 
OakTepHit, 4To cormacyeTcA HW C JaHHbIMH 9JeKTpodopeTuyecKHx H3Mepe- 
Huu (°). 
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MHCTHTYT aHTHOMOTHKOB 


: UMTHPOBAHHAS JIMTEPATYPA 


1S, Waksman, Microbial antagonism and antibiotic substances, N. Y., 1949, 
Peis, - W. E. Werreli, Penicillin and other antibiotic agents, Philad., 1946, p. 35. 
q | as achhuckuh, T. JI. KactopcKkas, Buoxumus, 12, 465 (1947). 
4E. Maa M. Johnson, J. Bacter., 57, 445 (1949); M. Pollack, Brit, J. Exp. 
Pathol., 32, 387 (1951); J. Gen. Microbiol., 8, 186 (1953). ° JI. M. Ak o6con, 
A. C. Kouuxosa u ap., Tp. BHMWA, 1, 154 (1953), ® A. M. Heumapk, 
Bonpocnt meq. xuM., 3, 102 (1901). 7K. YM. Tepmauosa, M. M. JleBUTOB, 
AuntuOnotuku, Ne 7, 5 (1948). § E. A6param, Coopu. AHTHOMOTHKH, YJ, 1951, 
ctp. 148. ° A. P. Marco, C6opx. Antu6uotuku, Ned (31), 120 (1952); Keri em @iinial= 


ten, Tam xe, Ne 5 (31), 151 (1952). 
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Hornage Axkagemunu Hayr CCCP 
. 1954. Tom XCV, N: 2 


BHOXHMHA 


E. Jl. POSEH®EJIb]L u E. Tr. NJIbIUEBCKAS 


O HEKOTOPbBIX OCOBEHHOCTSX JIEKCTPAHA 
HM ErO BSAMMOJLEMCTBUA C BEJIKAMHM KPOBUM 


(ITpedcraezexno akademuxom A. H. Onapunoim 31 XII 1958) 


Hsyyenve mponecca KOMMeKcooOpaso0BaHusa Cc OeKaMM pa3JIMUHbIX rvIH- 
KOPeHOB TM0Ka3aJIO, YTO CYWIECTBYeT 3aBHCHMOCTb Me*K LY CMOCOOHOCTbIO MOJIN- 
Ccaxapla B3aMMOJeHCTBOBaTb C OeJIKaMH M CTpyKTypol ero momeKkya ('). 
Tostomy BOMPOC © BOSMOXKHOCTH KOMMVJIeKCOOOpas0BaHHA C G6eJIKaMHM TakOro 
cBoeoOpa3Horo TO CTpykType MOuMCaxapuHfa, Kak JeKCTpaH, MpelcTaBlad 
ocoObii uHTepec. Mnrepec stot ycyry6nanca 6oubIIMM MpakTu4yecKuM 3Ha- 
WeHHEM Je€KCTpaHa, WMPOKO IIPHMeHAeMOTO B HaCTOAMIee BPeEMA B KayecTBe 
KPOBe3aMeHHTEIA. 

JlekcTpaH — roMonosMcaxapua, CHHTeSHpyeMbIM u3 Caxapo3sbl Mp MOMo- 
umm Leuconostoc mesenteroides u paga apyrux BumoB Leuconostoc. Mo.ie- 
KYJIbl CFO COCTOAT H3 TJIKOKO3HbIX OCT&TKOB, COeCAHHEHHbIX MexKAYy coboh 1:6 
PIIOKO3HHOH CBA3bIO: 


CH,OH H OH CH H HO : 
a 2 - 
H HO 0 Oe 
TaN OHH Vie ce 
Hong 8 ‘Las H HONOH ft 1 tN ot 
HOH a H OH ae 


CH, 


JiekcTpaH HMe€eT BeTBHMCTYIO CTpyKTypy. OT JJIMHHbIX Welle, COCTOALIMX 
M3 TJIOKOMMpaHOSHbIX CMHHIL, OTBCTBJIAIOTCA KOPOTKHe OOKOBble Wel H3 STHX 
*Ke eH. CBaA3H BeTBJICEHHH OcyulecTBJIAloTcA B 1,4-nomO*KeHHAX. 

VicceqoBaHue CTpyKTypbl AeKCTpaHa MeTOZOM MeTHJIMpOBaHHA MOKa3za0, 
YTO COOTHOIICHHe JH-, TpH- HU TeTPaMeTHJIFIIOKO3bI B THApoONMsaTax pasny- 
HbIX J[CKCTpaHOB pa3JIM4HO, HO Yale BCero HaOsOMaeTCA Takoe COOTHOLIEHHe: 
ONHa uacTb 2,3-MMeTHJTJIIOKO3bI, OHA YaCTb TeTPaMeTHJIPIOKO3bI WH TPH 
yactu 2,3,4-TpumetuarmoKko3n (7). IlosqHetumme uccileqopaHva CTpyKTypbl 
JeKCTpaHOB MepwOMaTHbIM MeTOAOM TOKa3aJM, ro CooTHoeHHe 1,4- Kk 1,6- 
TJIOKOSHIHBIM CBA3AIM B MOJIeKyslaxX J[eEKCTpaHa MOKeT BapbupoBaTb oT 1:3 
mo 1:24 u 3aBMCHT B SHaYHTeMbHOM cTeleHH OT Bula Leuconostoc, mpu 
TOMO KOTOPOFO OCYLIeCTBAAICA CHHTe3 MeKcTpaHa (°). B mocmeqHee Bpema 
UMeIOTCA YKa3aHHA Ha HasiM4uHe B MOJIeKysIax JeKCTpaHa HeOOJIbINOTO KOuH- 
yectBa 1,3-cBa3e (*). 

MouexyApHbIM Bec HaTHBHOTO JeKCTpaHa OYeHb BeHK HM BapbupyeT OT 
COTeH THICAY TO WecATKOB MusIsIMOHOB (5). JexcrpaH, NpHMeHAeMbIH B Kaye- 
CTBe KpOBe3aMeHHTeIA, HomBepraeTcaA YaCTHYHOH TeMONHMepv3salHu, HM MOJIe- 
KYJIAPHBIMT BEC [eMOJIMMepH30BaHHOTO JeKCTpaHa paBeH OObIHO MecATKaM 
rpicay. JlexcrpaH He TOKCHYeH, 2eKTPOHeHTpacH, yCTOMYMB MO OTHOINCHHIO 
K Nlo/lMasaM XKHBOTHBIX TKaHeli. B numleBapHTebHOM TpakTe OH ObICTpO pa3- 
pyuaetcs. Bpemenue MeKCTpaHa BefleT K MOBDIIIeHHIO PeMYIMPYIOUIMX Be- 
IUCCTB B KPOBH H TuiMKoreHa B Megenu (°). 


CH, 
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Baudy BaxHOrO 3HaeHHA WeKCTpana KaK KPOBe3aMeHHTeIA MpeACTAB AO 
HHTepec BbIACHHTb BOMpOC O BOSMOXKHOCTH €FO KOMIMWIeKCHPOBaHHA C OeKaMu 
KpoBu. C STO WeubIO MbI H3yUasIH OCOOCHHOCTH B3aHMOMeHCTBHA MeKCTpana 
CO CJIehyIONIMMH OetkaMH: (HOpHHOTeHOM, CbIBOPOTOUHBIM aJibOyMHHOM, 
y-TIOOYJIMHOM, a TaKKE C MBILICYHbIM OCJIKOM MHOSHHOM, OTJIMYalOWMMCA OCO- 

6eHHO APKO BbIPARKCHHON CMOCOOHOCTHIO K OC- 


pasOBaHHIO KOMIMIeKCOB Cc MOJIMCaxapHyaMu. 
-Mpt w3yaasIH CHOCOOHOCTb KOMIMJIe€KCHpo- 
: a BaTbCA C YKa3aHHbIMH OeIKaMH J\eMOJIMMepH30o- 
BaHHOrO pacTBOpa JeKcTpaHa («HHTpaseKc»). 
6% pacrBop ero Ha 0,99/o NaCl nogBeprasica 
— 


Ipe€ABapWTevIbHO aHaJIM3y. Comep2xaHne eK. 
cTpaHa B HCCJIEMOBAHHOM PpacCTBOpe OIIpPe Re t- 


JOCb TO pelyKUHH THApONM3aTa MOcJle KUCJOT- 

HOPO PHPOJIM3a WU OKasalocb paBHbIM 5,8%. 

6 Asota u cocdopa B pacTBOpe eKcTpaHa 
He OOHApy2KHJIOCb. 

Bspudy Toro YTO OCHOBHBIMH CBA3AMH PB MO- 

Jlekylax jekcTpaHa sBaatoTca 1 ,6-rs1oKO3HI- 


2600 08 30004 


Puc. 2. @ — duOpuxoren; 
6 — puOpunorenH + eKcTpaH 
KOH. OO MI / MJ 


200 2800 ©3000 A 


ae 


Puc. 1. a@— MMO3HH; O 
MHO3HH + fleKCTpaH KOHL. 
2,0 mr/ Ma; 6—MHO3HH + HbIe€ CBA3H, TpefAcTaBsO UHTepec Mecleqo- 
THexctpan Kon. 20,0MI/MI; Bary BoMpoc 06 aTaKyeMOCTH jeKcTpaHa qep- 
2 —— MHO3HH + eKCTpaH KOHL. 
25,0 mr/ Ma: d—Muogun + MCHTOM, KaTaJM3MpyloulMM pacmay 1 ,6-rittoKo- 
-Lyexctpau Kony. 40,0 mr/ma SH,HbIX CBA3e€H B MOJIeKyJax NoJIMcaxapula, a 
HM€HHO, H3OMepa3bl aMuJio3sHI (7). Jna Gpsac- 
; HeHHA 9TOTO BOMpoca MbI MomBepradM WMaan- 
30BaHHbIM PaCTBOP JeKCTPana JeHCTBMIO H30OMepa3bl AMMJIOSbI MBIT. OKaga- 
J0Cb, UTO Marke NPM LWIMTebHOK uHkyOalluu (2—3 cyToK) M30Mepa3a aMH- 
JOSbI He OKa3bIBaJia Ha JeKCTPpaH HHKakoro (bepMeHTaTUBHOrO JelicrBua. Hu- 
Kakoro (PepMeHTATHBHOLO AelicTBUA Ha JeKCTpaH He OKasaJH TakxKe B LalInx 
ombITax (epMeHTHI, arakyioulwe 1,4-cBa3H B MOJIeKy/ax mowMcaxapuya, a 
HMeHHO: oc(oposasa MbIIIM, %-aMMsa3a CJNOHbI HM coeBaa B-amwvasa. 
Croco6HocTh JeKCTPpaHa KOMIMIeKCHpOBaTECA c 6emKaMH onpenesATach 
cleKTporpapuyecKHM MeTORoM. OnpefeseHve CieKTpOB MorsoOlleHHA 6esIKOB 
B MPUCYTCTBUM AeKCTPaHa NPOMSBOANIOCb IPH MOMOMM KBapleBOro CleKTPO- 
rpada Q-12 c nocenyiomuM MuKpodboToMerpupoBannem Ha MHKpodoromerpe 
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<piocca C MeXaHHUeCKOli 3amucbIO Ha (boronmactunky. JleKcrpan, noqo6Ho: 
iPYTHM MOMCaxapHaM, Npospayen B uccIeLyemol o6acm. 

Oxas3aioce, 4TO Ae€KCTpaH, Kak HW Apyrve NosMcaxapuAbl C pasBerBJeHHOli 
TPYKTYPOH, OOJaqaeT CNOCOGHOCTHIO KOMIWICKCHpOBaTbCA C GeuIKaMH. OyHa- 
(0 CHOCOOHOCTS 3Ta Y WeKCTpaHa SHAYHTeJIbHO HUKe, ¥eM y lowMcaxapujyoB 
ula riukorewa. B To BpeMA Kak vIMKOreH MBI KpowWKa B KoMuecTBe 
—2 mr Ha 3 MP G6euIKa MOHOCTbIO CBA3HIBaeT BCE Ppyllbl MOJIeKyJI MHO3HHA, 
TBCTCTBEHHDIC 3a ero Moriouenve ('), WeKCTpaH B 9TOM KOHMeHTpaunN He 
KASbIBACT HHKAKOFO BJIMAHHsA Ha CMCKTP MOPIOWLeHHA MMO3HHa (cM. puc. | a 
(6). Ypetuuenve KOHWeHTpalMu meKcTpana B 10 pas TakxKe He OKa3bIBaeT 
JIMAHUA Ha CMeCKTpP MOPMIOWLeHHA MUO3HHAa (prc. | @). Bomee Beicokue KOH- 
[eHTpaluu ekcTpaHa (25 Mr/MJI) MpHBOAAT K NOABJeHHIO MOPOULeHHsa KOM- 
wiekca (C MakcuMyMom y i 2650 A), xapaxrepucro aula cucrembl 6e10K — 
lONHCaxapHA. OMHAKO CBASbIBAIOTCH IPH 9TOM He BCe rpyMnb! MOvleKywt GesKa, 
i TOJIbKO Te H3 HHX, KOTOPbIe OTBETCTBEHHHI 3a IOPIOW[eHHe B 6Osee JWIMHHO- 
SOJIHOBOH YacTH cleKTpa (cM. puc. | 2). IIpu Gomee BEIcoKoit KOHIeHTp alu 
lekcTpaHa (40 Mr/Ms) CBASbIBaIOTCA MOUTH BCe rpynibl 6eKOBbIX MOUJI€KYJI,. 
JTBETCTBEHHbIe 3a ero MOrmouleHHe (puc. | OQ). 


a 
~S|n aS 
i=2) 
Sy _ 
6 
2600 2800 © 30004 2600 2800  3OODA 
5p ee ane Pesan bre, 
Puc. 3.a— y-rao6yauH; 6 —- Puc. 4. @— cbiBOpoTouHDIit 
y-rm06ymMH + jleKcTpaH. ajbOyMHH; 6— CbIBOPOTOUHDIA 
KOHY. 50 Mr / MJ aJIbOyYMHH + JICKCTpaH KOHIL. 


do Mr / Ma 


UccaeqoBaHve KOMIJIeKcooOpa30BaHHA JeKCTpaHa C OeJKaMH KpOBH TI0- 
(a3aJIO, ITO H3 BCeX HCCJIEROBAHHbIX Oe€JIKOB HAMOOJIbIUeH CHOCOOHOCTbIO KOM- 
[ICKCHPOBaTbCA C eKCTPaHOM OO.laqaeT (uOpuHoren. JeKcTpaH B KOHI{eHT- 
amu 55 mr/Mi oGpa3yeT c duOpHHOreHOM (B KOHWeHTpalMHn 3 Mr/MJI) KOM- 
WIEKC, XAPAKTEPH3yIOIMcA MorsouleHHem y \ 2650 A. Oguako He Bech 6e0K 
(DH 3TOM OKAa3bIBaeTCH CBA3AHHBIM, KaK BUAHO U3 MUKpO*oTorpaMM, IIpHBe- 
(CHHBIX Ha puc. 2 a u 6. VuntTepecno OTMeTUTb, ITO B MUTepaType HMeIOTCA 
Ka3aHHA Ha BOSMOXKHOCTb B3aMMOelicTBuA C AekcTpaHom cbHOpunorena (°%), 
OTA XapakTep 2TOTO B3aMMOMeElCTBUA aBTOPaMU He MCCeZOBasICA. CHrIBOpO- 
OUHbIM asIbOyMHH UM y-rioOyJMH Mp COeAHHeEHHH C MeKCTPaHOM BbIABJIAIOT 
HayHTeIbHO MeHee BbIPaxKeHHOe MOPOULeHHe B OOMACTH MOPOULeHHA MOJIM- 
aXapHO-SeIKOBbIX KOMIIJIeKCOB (y A 2650 A). OmHako 0OHapy2KHBaeMoe B 
TO O6NaAcTH MOFIOULeHve Mp KOHMeHTpaluu WeKcTpaHa B 45—55 mr/MJ u 
OHWeHTpanuu SeKOB 3 Mr/MJI C HeCOMHeEHHOCTHIO CBHJeTeJIbCTBYeT O BOS- 
[OOKHOCTH B3AMMONCHCTBUA MeKCTpaHa Cc yKa3aHHbIMH Oeskamu (cM. pic. 3a 

6, puc. 4 au 6). 

Uccnemopanne HaMH JleKCTpaHa «MaKpOjleKC» H OTeYeCTBeEHHOMO eKCTpa- 
a (moulMrsiioKuHa), Nowyyaemoro us Mucruryta nepesmBanus KpOBH, TaK?Ke 
O3BOJIMIO HAM OOHApyXKHTb UX B3aHMOseHCTBHe c OeKaMH. 
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Bsugy Toro 4TO MpHMeHeHHe JeKCTpaHa B Ka¥eCTBe KpOBe3aMeHHTed 
CBA3AHO C BBeeHHeM OOJIbINMX KOJIMYeCTB JCKCTPpaHa B OpraHH3M, BO3MOXK 
HOCTb ero B3aHMOseHCTBHA C OesIKaMH KPOBH JOJDKHa, HECOMHEHHO, MpHHu 
MaTbCA BO BHHMaHHe. BpiacHeHHe BOoMpoca O 3HaYeHHH 9TOFO Mporecce 
NOJUKHO CTaTb IIpeqMeTOM CHelHaJbHOrO HCCeOBaHHsA. ; 

Bpipaxaem OularofapHoctp mpod. H. A. Pegxoposy 3a MpesocraBenue 
mpellapaToB WeKcTpauHa. 


JJa6opaTopua PusnonornyueckoH XHMUH Tloctynua0 
u Buopu3snyecKu HHCTHTYT (SSVI OoS 
Axanemuu HayK CCCP 
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BHOXHMH} 


b. A. PYBXHH u H. B. OBPYYEBA 


PEPMEHTHbBIE CHCTEMbI MUKOPH3HbIX FPHBOB 


(ITpedcrasaexo akademukom B. H. WanowxnuKoeum 16 I 1954) 


SobHOe H a30THOe NHTaHHe BbICIUHX pacTeHHi, Kak moKa3aa B. P. Buap- 
imc ('), OcylllecTBIAeTCH B IpUpome B pesysbTAaTe UX CUMOMO3Aa C MUKpOopra- 
1H3MaMH HM rpvOaMu NouBbl. OAHHM H3 MpHMepoB TaKOrO TeCHOTO COXKUTEIb- 
TBA OPrdHH3MOB, aJIeKO OTCTOAWHX APyr OT Apyra B 2BOJIOWMOHHOM payy, 
MO2KET CJLYXKHTb MHKOPH3a — CHMOHO3 KOPHeH pacTeHHi C MHWemMem rpH6os, 
‘BOHCTBEHHDIit OOJIbLIMHCTBY HallHX JpeBeCHBIX HW KYCTAPHHKOBbIX pacTeHHit. 
DusHouIOrHyecKad CYUIHOCTh 3TOPO ABJIEHHA MOXKeT ObITb PaCKPbITa TOJIbKO 
IYTeM NOCJI€AOBATebHOrO H3YYeHHA Pu3HOJIOrHU CaMoro rpHOa-MHUKOpH3006- 
JASOBATEJIA, KOPHEBOI CHCTeMbI BBICIUerO 'pacTeHHA H H3MeHeHUI, HacTyMalo- 
MX pH B3avMOeHCTBHH OOOHX OpraHH3sMoB. Hayataa HaMM paOoTa uMeda 
[eJIbIO H3YYeHHe HEKOTOPHIX CTOPOH (PU3HOJIOTHH MHKOPH3HbIX rpHOos. 

OHO “U3 HAMOOJIee XAPAKTePHbIX OCOOeHHOCTEeHM rpHOOB-MUKOpH3006paz3o- 
sATEJICH ABJIACTCA UX CMOCOOHOCTh WCMOJIb30BaTb B Ka¥eCTBe HCTOUHHKA MHTAa- 
IMA OMIpeesIeHHbIe CPOPMBI yrseBoqoB. CyleqyeT CUHTATb YCTAHOBJICHHbIM, 4TO 
{MieIUH MHKOPH3HbIX TpHOOB XOpOlO pacTeT TOJIbKO Ha cpeax, coxepxKa- 
WHX B Ka¥eCTBe HCTOUHHKAa yrlepoa TOKO3y; MOUTH He MCIOJIb3yIOTCA HM 
[M- H TpHCaxXapubl, KpaXMaJl, MHYJIMH, KJleTUaTKAa, PIIOKO3H{bI, OpraHwyecKkHe 
“MCJIOTbI UW WecTHaTOMHble cuupTp (7, *7). [lockoubKy MMelolMecaA B MOUBe 
(OJIMYeCTBA TJIIOKO3bl HeJOCTATOUHbI [Wid Pa3BHTHA MHIUCIMA MMKOPH3HbIXx 
pu6op (°), moTpeOuocTH CBOH B yIrJeBOJax OHH YOBJeTBOPAWWT 3a CueT 
JUOKO3bI, MOyyaeMOl M3 KOPHEli BLICUHX pacTeHHi (*). Kpome Toro, rprOni- 
{UKOPH3000pPa3z0BaTeIM HCMOJMb3YIOT, OYCBUHO, PIIOKO3y, OOpasylollylocsA B 
IOUBe B pesyJbTaTe THAPOAWTHYeECKOM MeATeIbHOCTH APyrHX MpesCcTaBuTeseH 
1OUBCHHOH MUKpOd.IOphl. 

Alf MHKOPH3HbIX PpHOOB XapakTepHa C/laOaad AKTHBHOCTb MpoTeoMTuye- 
*KUX (epMeHTOB; HavJIyaIHMH WCTOUHHKAMM a30Ta JIA HHX ABJIAIOTCS 
IMMOHHIHbIe COJIM HeOpraHHyecKHX KHCJIOT H MOYeBHHA (*). 

Ilowru copeplieHHo Hev3y¥eHHOH OCTaeTCA JO HaCTOAMero BpeMeHH OKHC- 
IMTeJIbHad CHCTeMa rpHoOoB-MukopH300bpasoBatesen. B muTepaType BcTpe- 
[aljoTCA YKa3aHHA Ha TO, YTO WIA PasBUTHA MUMeMA HeOOXOAMM KHCOPOR 
(9). Y HeKoTopplx BHLOB rpHOo8 Mp MOMOIM KayeCTBeHHbIX peakUMit OOHa- 
NVKeHbI PepMeHTH, OKHCIMOWMe eno! (°, 1°). JIMmb B OHO H3 pa6dor 
IPHBOMATCA JaHHbIe MO aAKTHBHOCTH MOJMPeHOMOKCHAA3sbI UM TUPOSHHasbl B 
[MUeH M IWIOMOBbIX TeaxX MUKOpH3HbIx rpH6os Lactarius deliciosus 1 
3oletus rufus 

Bce u3uloxKeHHoe MoKa3biBaeT, YTO CHCTeMaTHYeCKOe M3y4eHHe CPUusHOOrA- 
eCKHX OCOGeHHOCTeH MUKOPH3HbIX TpHOOB Io CyMlecTBy elle He HadHHaJIOCh. 
Aexy Tem rl03HaHHe MpHposbl BsaMMOselicTBAA Me@exLy TPHOaMH-MUKOPH3O- 
OpasoBaTeIAMU M HX XO3ACBAMH HeBOSMOXHO O€3 MeTAaMbHOil XapakTepH- 
TUK PM3HOJIOPMYeCKUX CBOHCTB KaxK OO U3 KOMHOHCHTOB 9TOPO KOMTIVICKCA- 
JepBbiM 9TanOM HayaTOl HAMM paOOTb! ABHJOCh H3yYYCHHe PAAPOJMATHCCKHS 
| OKUCJIMTEJIbHBIX (PePMEHTOB MIOAOBLIX Te] H MHUMWeJIHA TpeX BHAOB MHKOPHS- 

ae 
) JAH, Tt. 95, Ne 2 mel 


Horo rpH6a Boletus: B. luteus Fr.— MacJleHOK 103/HHH, B. edulis Fr.— 6 
jtblii rpH6 uw B. subtomentosus Fr.— MoxoBuk seJIeHbIli 

Heo6xomumplli vin HCCeOBAHHA MHUeHH rpHOOB MbI MOJlydaJH O 
A. TI. Xyasxosa u 10. M. Bosuaxoscxo (Mockosckoe oTfeseHue Muctutyt 
CeJIbCKOXO3AiICTBeHHOM MUKpoOuOorMH BACXHVJI). Munem BpipaliuBay, 
Ca IIpH KOMHaTHOM TeMMepatype B Morpy2KeHHOM KyJIbType UpH pH 5,5 B Té 
yenHe 20—25 nueli. TIuratembHol cpesolt cly2KH KapTode/bublh (Asa Oem 
ro rpu6a) MM KafycTHbIit (1d MacileHKa) OTBap, B KOTOPbIIi OO aBJAJIUC 
ryOKO3a H aBTONM3aT Apom«Kel. [lepeyq MpOBeeCHHeM OMBbITOB KyJIbTyPaJIbHYE 
*KHIKOCTS CTepHIbHO OTM eJ AJ MIpH MOMOLIM CHOHA; B3BeCb MULCJMA CTepHIE 
HO pa3JIHBaJIH H XpaHHJIH MO UCcIeMOBaHuA Mp TemMNepatype 3—5°. Onpex 
JleHHe AKTHBHOCTH THApOMas B KYJIbTYPaJbHOH 2KAAKOCTH MPOBOAMJOCb B TO! 
Ke WeHb. Tlepex caMbIM MpOBeeHHEM aHaJIH30B MUILeH OTPHJIbTPOBbIBAJIC 
H CJlerKa NOACYWIMBAICA MeXxKLy WMCTaMu *uIbTpoBasbuOK Oymarn. JLia onpe 
newenua (pepMeHTOB B TKaHH MIOMOBorO Tela OTOUpaH CpeHIo1O Tpooby it 
HOXKeK H WWIANOK 5—6 rpHOoB, TpeABapHTeJbHO OYHULCHHbIX OT KOPKHIbI * 
rHMeHHaJlbHOrO C108. OHOBpeMeHHO C B3ATHEM HaBecKH MIA HCCIeEMOBa 
HHA (pepMeHTATHBHOH AKTHBHOCTH Opadacb mpoOa Ha ompemetenHe BIaKHC 
CTH MaTepHava. | 

VismMepeHua HHTCHCHBHOCTH JIbIXAHHA MUUeHA WH MWIOMOBbIX TJ eee 
JWWJIMCb MAHOMeTpHyeCKH B almapaTe Bap6ypra upu 25°. B onmpirax c mic 
OBbIMH TeMAMH HCMOMb3OBaaCb pacTepTan TKaHb; HaGsIOLeHHA Hay, MHI 
eM MIpOBOAHUCb CO B3BECbIO MOCJeqHero B POcdaTHO-WHTpaTHOM Oydepe np: 
pH 6,0. AkTHBHOCTh aCKOpOHHOKCHLa3bl H MOMMPeHONOKCHAAsbI ONPeeAMIAac: 
tO MOPIOUuleHuIO KUCAOpOma B anmapate Bap6Oypra nocae oOaBseHHA Coot 
BETCTBYIOULHX CYOCTpaTOB OKHCJICHHA: ACKOPOMHOBOH KHCJIOTbI (KOHeYHad KON 
uentpauusa 0,01 M) wu nuporaioma, mHpoKaTexHHa HW THApoxHHona (0 | Ms 
1% pacrBopa Ha cocyn). KpomMe oObmMHbIX KOHTPOJIbHbIX COCYOB, B KOTOPbS 
cy6cTpaT He BHOCHJICA, Mbl CTaBHJIM TaKxKe KOHTPOJIb Ha BOSMOKHOE OKHCJIE 
Hue jloOaBmeHHoro cyécTpaTa MpetBapHTebHO IPOKMNAYeHHOM TKaHbii 
OcTaTouHoe jbIXaHHe OMpeseAIOCh TaKKe B almapate BapOypra mMocse We 
Oapsenua 0,005 N a3uma HaTpua. 

OnpezesenHe CyMMAapHOH AeMMApasHol aKTHBHOCTH UpOH3BOAHIOCb Tk 
TyH6epry (mo cKopoctH o6eclBeuyHBaHHA MeTHJIeEHOBOH CcuHu). AKTHBHOCT" 
MepOKCHLagbl OMpeeIAaCb KAYeCTBEHHbIM TBAAKOBbIM ME€TOMOM, AKTHBHOCT! 
KaTawla3bl — 10 Metony Baxa u Onapuna. 

M3 depmMentTosw rpynnbl KapOoruapas HaMH ONpesfeAacb AaKTHBHOCT! 
HHBepTasbl, B-aMHa3bl, WATA3bl HW WesWOasbl. KputepHemM aKTHBHOCTH Cy 
*KHJIO YBeJIMYCHHe KOJIMYeCCTBA PeLYUMPYIOUUX CaxapOB TPH BbIep»xkKHBAaHH! 
pacTepTow TKaHH 8B ONTHMAJIbHbIX YCJIOBHAX TeMMepatTypbl un pH c mobaBue 
HHe€M COOTBeTCTByIOleno cyOcTpaTa. O6ulad mpoTreowmTuyeckand aKTHBHOCT 
ONpeleIAach MO YBeIHYCHHIO KOJIHYeCTBA AMHHOKHCJOT, OTTHTPOBbIBaeMbI. 
CMMPTOBOH WleTOubIO, MOCIe CyTOUHOH HHKyOaluN pacTepToil TKAaHH IPH TeM 
epatype 35° u pH 5,0; cy6crpatom culyxKua *KelaTHHa. 

Cogepkanve ackOpOHHOBOH KHCOTH OMpenersIOCh THTPOBaHHem 2,6-2u 
XNOpoPeHoMHLOpeHONOM NaBeckH MaTepHama, pacTepToi c MeracbocdopHo 
KHCJOTON. 

H3 Ta6a. | BuAHO, YTO BCe HCCJIeMOBAHHbIe HAMM BHbl MUKOPH3HbIx rp 
O0B XapaKTePH3YIOTCA Upe3sBHI4aHHO HU3KOli AKTHBHOCTbIO FHAPO/MUTHYeCKH 
cbepMenros. [Iporeommruyeckax AKTHBHOCTb B HalIMX OMbITax He Oba O6Ha 
py2keHa copcem. AKTHBHOCTb KapOorujpas B MHUeJIMH 3HadHTeJIbHO MmpeBocx¢ 
AMT TaKOBYIO B IWIOLOBbIX TelaxX. OTH HaOMOMeHHA XOpOUIO corsmacylores 
TeM, YTO MIOAOBbIC Tesla, BbINOMHAA PYHKIWMIO BbIHOCa HM pacmpocrpaneHH 
CHOP, PaCTYT 3a CUeT MHTATEMbHBIX BELLECTB, MOCTYMAIOMIMX M3 MUIleMA rp 
Ga H M3 KOpHeH BbIcINMX pacTeHHii. B KysbtTypambHol xKMKOCTH He Obi 
OOHapyACHO ake CleELOB TAAPOAUTHYeCKOI akTuBHocTu, He3nauuTenbHa 
AKTHBHOCTh Yr.1CBOpacMleNAIONIAX PePMeHTOB y HCCJIeLOBAHHbIX HaMH BI 
OB TPpHOOB cBAZAHAa, OYEBHAHO, € TEM, YTO OHM OSPasyIOT C KOpHeM JlepeR 
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TOJbKO SKTOTPPHY!O H YKTOIHLOTPOHyi0 MHKOPH3y H, CJl€QOBaTeJIbHO, He 
MIPOHHKaIOT BHYTPb KJeTKH. Takum O6pa30M, pesysbTaTbl Hallx HaGutioje- 
HHH COrlacyloTcd C MIpeACTaBIEHHAMH O TOM, TO OCHOBHBIM HCTOUHUKOM 
YPACPOAHOPO MMTAHHA MUKOPHSHEIX TPHOOB ABMAIOTCH, TOBMMMOMY, MpocTnie 
YrieBOALI THA MOHOCaXapHAOB. 


TaOnun a 4 


AKTHBHOCTL PHAPOTHTHYeCKHX MepMeHTOB NAOROBHIX Ten 
H MHWCAHA MUKOPH3HBIX rpHOoOB (na dr cyx. Beca) 


MacwexoK Beant rpu6 Moxosuk 
= Equyugbl “3Mepenna 
e€pMeHT 
NJIOWOB. ° ° 
SS EBOCTH a Muneanit eo MU CJM Diane 
3-aMuJla3a MI MaJIbTO3bI 3a 1STiO 380,0 9,8 630 ,0 Wes T 
CYTKH | 
lIHBepta3a MI PJHOKO3bI 3a Wesel 150,0 10,4 0,0 0,0 
CYTKH 
[[utasa. To xe 16,6 100,0 0,0 118,0 ee 
[leso1a3a ae 0,0 25,0 0,0 0,0 0,0 
I lporeaspi mr NHg 3a bint s020. 0,0 0,0 0,0 0,0 
cyTKH | 


Boabuioi HHTepec NpeAcTaBJIAIOT aHHble, MOyICHHble Mpn HMsyseHHH 
OKHCJIMTeCIbHOH CHCTeEMbI TpHOOB (cM. Tabu. 2). 
Ta6uuyna 2 


MHTCHCHBHOCTb QUXAHHH H A@AKTHBHOCTb OKHCAUNTCAbBHBX 
PePpMEHTOB TAOTOBHX TEA H MHWUCTHA MHKOPH3HEIX PFpH6OB 
(Ha 1 r CyX. Beca) 


MacseHoKk Bean rpu6 | Moxosuk 
EuHH tbl a 
SIE UE! M0108. is NIOMOB. . | MaonoB. 
aKTHBHOCTH TeJ10 MHUeANH Te0 MHC Teo 
= 
MHTeCHCHBHOCTb AbIxanun | wa O,/yac 394,0 42030 ,0 | Aiea \ Pi ffasl 0) 230,8 
A CKOpOHHOKCHa3a To xe 0,0 0 9159 0,0 0,0 
lounge Hoso0Kcu masa: | 
a) Wuporanon sols 0,0 0,0 0,0 | 4169,5 202 ,0 
6) MupoKaTexuH ye a | 0,0 OZ0 @,0) 4 6095;,0 80,6 
B) THIPOXHHOH i le 0,0 Oo) 0,0 0,0 0,0 
OCTATOUH. JbIXaH. % ot 06m. |] 100,0 OVO 42.0 HS) sc 62,5 
‘lepoxcuyasa Kagects. — + = — + 
peakyns | 
KatTaja3a mr H,O,/4ac} 298,0 | 6500,0 | 176,0 289,0 | 1488,0 
CSOepHK. ackopOunoBort 
KHCJOTbI mr % Ewes) nay, (0) 500,0 Sia) 160,0 


CaelyeT mpexje BCefO OTMeTHTb, YTO HHTCHCHBHOCTb AbIXaHHA MHUeJMs 
3 30—40 pas mpeBbliiiaeT HHTCEHCHBHOCTb AbIXaHHA WwOoBbIx Te. M B 9TOM 
yae CKa3bIBalOTCA CBOLMCTBCHHbI€C MUIeIHIO HHTCHCHBHBIM OOMEH BeLecTs, 
Mpoleccbl HOBOOOpas0BaHUA HM pocTa, TOra KaK B NOMOBOM Tele MOc.1e Co- 
3PeBaHHA COP 2XH3HELeATeMbHOCTh pe3KO OCabaeTca. B To Ke BpeMsA Hil- 
reHCHBHOCTb JbIXAHHA MHIeHA MMKOPH3HbIX rpHOoB B S—15 pas culabec, 
ICM YPOBCHb AbIXAaTeJbHOM AKTHBHOCTH y MecHeBbIX rpHOoB (HanpHMep, M0 
spaBHeHHlO C ABYXMHeBHOH KysbTypoH Aspergillus niger). 

O6paulaioT Ha ce6A BHHMAHHe pesKoO BbIparKeHHbIe y MMKOPH3HbIxX Tp 
JOB BHJOBbIe pas/lM4HA (bepMeHTOB 3aBepllalolero sTama OnosorMyecKoro 
yKHcuIeHHA. Tak, B MvIOMOBOM Tesle Oesoro MpHoOa 40% oOmlero AbixaHHA KaTa- 
1u3HpyeTca (bepMeHTaMH, He WOfaBJACMbIMH a3HMOM HaTPHA (ocTaTOuHoe 
[bIXaHHe). Bovibiile MOJIOBHHI AbIXAaHHA OCYU[eCTBIACTCA 3a CHCT MeATE Tb: 
loCTH MeTaJICOMep2KallAx (epMeHTOB, H3 KOTOPBIX y GesONo rpH6a Hamu 
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oOHapyxKeHa Oa TOJIbKO acKOpOuHOKcHAa3a. TakuM OOpasoM, NOceAHHH 3Tall 
JbIXATeIbHOPO Mpowecca OcyulecTBAAeT CHCTeMa acKOPOHMHOKCHa3a — acKOp- 
OMHOBAA KHCJIOTa B CO“eTaHHM c (JaBHHoBLIMu cbepMeHtamu. IlepoKcusasa) 
y 9Toro OObeKTa He OOHapyxKena. | 

B muuenuu Geroro rpu6a oKoo 80% abixaHua OcyllecTBIAeTCA (PIaBHHO- | 
BbIMH (bepMeHTaMH, OKOJIO 20% — MeTaJICcowepxKaluMu (pepMeHTaMH, KOTO- | 
pble B 9TOM CJlyyae MpelcTaBJeHb! MOMHPeHOIOKCHAA3Ol, OKMCIAIOMLeH MHpOo-- 
KaTeXHH HW TMporadom. TlepoKcnfla3a, KaK H B IWIOMOBOM TeJle, TakxKe He 
oOHapyxena; KaTasla3a 2Ke MMIeIHA Oeloro rpH6a SHaYHTeJIbHO OoJIee ak- 
THBHA, UCM Z9TOT CEPMEHT B IJIONOBOM Tevle. 

KauecTBeHHO HHY!O CHCTeMy J[bIXaHHA MbI OOHAPyXKMWIM Yy MacJIeHKa. 
JIpixaHve ero MOJIHOCTbIO MOMAaBIAeTCA a3HJOM HaTPHA, H3 Yero CJIeLyeT, ITO. 
OHO OCYIICCTBJIACTCH 3a CUeT TeATebHOCTH MeTaJJICOLepKallux PepMeHTOB. 
Ojlwako BCe Hal MOMbITKH HACHTHPHUAPOBATb (PepMeHTHI, BXOMAIMe B STY 
rpynly, oka3aJMcb y 9TOFO OObEKTA OKA OespesyJIbTATHDIMH; BONpOC STOT 
TpeOyeT aJIbHeHWIHX HCceOBaHHH. B MmpOTHBOMOJIOAKHOCTh MHIEJMIO, WbIXa-- 
HHe MJIOMOBOrO Tesla MaCJICHKA OCYIIECTBIACTCA JIMIb (—aBAHOBbIMH (pepMen- 
TaMH. / 


Y tTperbero usyyaBlieroca HaMM rpH6a, MOXOBUKa, Ha JOO (:AaBMHOBLIN, 
(pepMeHTOB NpHxXomHTCA OKONIO 60% OOuLero AbIXaHHA IWIOMOBOrO Tea. O6-, 
pasylolulasca MepeKHCb BOOPOa HCMOMb3yeTCA KaK KaTaasoH, TaK H Mep- 
OKCHa30H, KOTOPaN 34ech OUeHb aKTHBHA. M3 ucnOJb30BaHHbIX HaMu CyO-) 
CTpaToOB NosMenO.OKCH asa MOXOBMKA HavOOslee YCNelMHO OKMCJsAsIa MApo-) 
PaO. WU MHpOKaTexHH. 

Hu y ofHoro 43 H3ydaBUINXCa HAaMH OObEKTOB He Oba OOHAapyxKeHa ne- 
rHpa3sHasl AKTHBHOCTD. 

H3 mpHBeMeHHbIX BbIIe (akTOB BHAHO, YTO OHOXHMHYeCKHe pasamans 
M@XKY BUAaMH Y MHKOPH3HbIX PpHOOB JLaJIeKO MpeBOCXOAAT BCe, YTO MO ITOMY| 
MOBOY YCTAHOBJIeHO y BBICWUHX pacrenuh (°). B oTHOLIeHHH OKHCJIMTeJIbHbI® 
IIPOWeCCOB 2TH Pa3JIMYHA HMeIOT APKO BbIPavKeHHbIii KAYECTBEHHbIN XapakTep | 
4TO Y BbICLUHX PaCTeHHH OOHAPy2XKHBaeTCA TOJIbKO IIpH COMOCTaBJIeCHHH ropas- 
Ho Ooulee yaleHHbIX [pyr OT Apyra opm (cemelictBa, posh). Odpattator| 
TakxKe Ha ceOa BHHMaHHe BeCbMa CYLI€CTBeHHbIe KaYeCTBeEHHble pa3sJIMUHs! 
OKHCJIMTCJIBHbIX CHCTCM MHIULCJIMA HM MIOROBOTO Tela OAHOTO HM TOPO Ke pHa. 
Takoro pola pa3sJIM4uHa Me2KAy OprahaM# y BbICHIMX pacTeHHii Takre NO Ha 
CTOALLErO BPeCMeHH He OTMeUaJIHCb. | 

B 3aKm1oueHve MpHHocuM rtyOoKy!o GOularomapHocth A. I]. Xynakosy wv, 
lO. M. Bo3usaKkosckoh 3a WpefocTaBucHHe HaM IWIN MCCIeEOBaHHA MHUeHs 
WHCTbIX KYJIbTYP MUKOPH3HbIX PpHOOB. | 


MOockKoBCKHH POCyapcTBeHHbIN YHUBeEpCHuTeT lloctynusio 
um. M. B. JlomonocosBa 30 X 1953 
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Joxaayoe Akagemuu Hayr CCCP 
1954. Tom XCV, Ne 2 


ATPOXHMHAl 


HW. A. MA3HJIKHH 


BJIAAHWE YPIEKHCJIOFO KAJIbBLLUSA 
) HA MUKPOBHOJIOTHYECKHE MPOLMECCbI 
) B COJIOHILLEBATO-OCOJIOJLEJIBIX NMOUBAX 


(Tpedcraszeno axademukom A. JI. Kypcaxosoim 11 I 1954) 


HspecTuo, YTO MOJOKHTeIbHOe BIMAHHe H3BeCTH Ha MOYBy MposBAeTcA 
He TOJIbKO B TOM, 4TO OHA HelTpaJH3yeT H3JIMUIHIOIO KHCOTHOCTb. M3pects 
BMecTe C TeM yCTPaHAeT BpeMHOe WIA pacTeHHH WelHCTBHe NOABHXKHbIX COeqH- 
HeEHHH aJIOMHHUA, NOBbilaeT S*PeKTHBHOCTD MHHepaJbHbIX yoOpenuh u 
_ AOCTYDHOCTh [WIA pacTeHHH, HaXOJAUHXCA B NOUBe SJIEMeHTOB MMM, yslyy- 
maeT @u3sHyeCKHe CBOHCTBa MOUBbI, OOOrallaeT MOUBy HeOOXOAHMBbIM AVIA 
pacTteHui KaJibuuem (!, *). Uccmenopatemu Takxe eHHOAYIIHO OTMedaloT 
(°, °, 7), "PO M38BeCTKOBaHve yCHJIMBaeT MMKPOOMOJIOrMyecKHe MpoLecchl B 
toupee. Onako, Tak Kak HaHOovlee 3aMeTHbIM 9c:eKT OT H3BeECTKOBAaHHA Ha- 
ONO MaeTCA B CHJIbHO KHCJIbIX TOUBAX, OOJIbINMHCTBO HCCJeMOBAaTe Jel MpHIAO 
K MBICJIH, UTO OCHOBHAA POJIb H3BECTH 3aKJIOUaeTCA HMeCHHO B HeTpaH3alHu 
KucuoTHOcTH. TlostTomy H BCe pacueTbI HOPM H3BeCTH OMpeeAIOTCA HA OCHO- 
BaHHH aHaJIv3a aKTYyaJbHOHM WIM TUAPOJMTHYeCKOM KHCJIOTHOCTH MOUB. 
Jl. H. Upsnuuinuxop (°) yka3pipaeT, YTO «H3 BCeX CTOPOH MHOrooOpas3Horo 
WeHCTBUA H3BECTH Ha MoUBy HavOoJlee BaXKHOH ABJIAeTCA YCTPaHeHve H36bI- 
TOUHOH KACJIOTHOCTH, GopbOa C KOTOPOH HU ABJIAeTCA OObIYHO PIaBHbIM IIOBO- 
JOM K IIPHM€HeHHIO H3BeCTKOBaHHA». 

H. M. Jla3apes (°, °) BbIqeaaeT BCe NOUBHI, Hy MaloulMecA B H3BeCTKOBA- 
HHW, B OCOObIM THN NOUR — THM KUCOTHOK PYHKIUMH, XapakTepH3yloulHlca 
ocobol CcTpykKTypoi OvoopraHOMHHepabHOrO KOMIWIeKcCa HW CBOcOOpasHoli 
9KOJIOPHYeCKOH TpPyMMHpOBKOH MukKpoopraHH3Mos. Vicxoya us pasMepoB H 
cocTaBa O6HoopraHOMHHepaJIbHbIx cucTtem 9Toro THMa, H. M. Jlasapes paspa- 
6oTad CieluabHble MpHeMbI ONpeeeHHA 203 U3BecTH. COJOHMbI HW COJOHUe- 
BaTo-ocosiozeubie mouBnl H. M. Jla3apep oTHOCHT K TlodBaM THMa CMellaHHoH 
(yHKWU, COIMKAaA UX C YEPHOSeMHbIMM MH MeperHou-KapOOHaTHBIMH NoUuBa- 
MK, He HYKMaloluluMucsa B M3BecTKOBaHHH. Berpog H. M. Jlasapepa He npotu- 
BopeyuT O6mlepactipocrpaHeHHOMy B HayKe B3Ivinqy, Tak KaK MpHHATO 
C4UTATb, YTO OCHOBHOM MpHYMHOM HU3KOrO MMOMOPOAMA STUX MOB ABJIACTCA 
HamMuue HATpHA B MOLIOWlaOuleM KOMIIeKce HW 4TO YJIyYIIeHHe STHX NOU 
BHowHe o6ecieunBaeTca BHeceHvem rurca. Mexpay Tem, ye J. H. [Ipanuus- 
HHKOB OTMe4aJ, UTO IPHMeHEHHe H3BECTH BMECTO FHNCa MWA OCOOACJIbIX OB 
<ABIAeTCH YMeCTHbIM>. K corkaseHHto, 9TOT BOMpoc ocTasicA Hewopaboran- 
HbIM HU B MOCJeHve FOAbI COBepUWIeEHHO He H3y4avICcA. 

IlpopewenHble HaMH 3a MOCesHMe TOAbI MUKPOOMOMOTHYeCKHe UCC Ie1OBa- 
HHA COJIOHILCBATO-OCOJONEIbIX HOUR BbIHy2KaloT HAC BHOBb OOPaTHTb BHMMa- 
HHe€ Ha 3HadeHHe YIIeKUCJIOTO KaJIbUMA MIA aKTMBH3aM B STHX MOYBAX 
MUKPOOHOJIOPHYeCKHX MpOMeccos. 

Jleno B TOM, UTO, HECMOTPs Ha HelTPaJbHyio H Maxe 1eJIOUHy!0 pcakIMlo 
COMOHMEBATO-OCONOLeNLIX TIOUB HM Ha CXOMCTBO CTPyKTYpbI HX OvoopraHoMu- 
HepasbHOTO KOMIMIeKCa C€ YePHOZeMHBIMM TOYBaMU, KavecTBCHHbIM cocTaB 


Ail 
bt 
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Ta6anna 1 


BauaHue YrAeKHCAOFO KaTbUHA Ha HakKowu Ten He ehve? pia tow 
B COAOHHEBATO-OCOTIORZECABX NOUYBAX 


Hutpatpl B Mr 9%, repes 20 tHe 


KOHTP. nNouBa | NOYBa+CepHO- noupa+Mea NouBa + Medi + 


KHCAbIH @aMMO- + CePpHOKHCADIE | 


RobaBprcnna HHA 0,5°o aMMOHHE 
JlepHoso-siecHadt OCONOLeIaA We.1HH- 

HAS tee oleate. epreeee oee | = = oe 
IleperHoHHbIH TOPH3OHT. ..... - Cuenp 0) Cure jtbl oe 
To xe, OcouOMeN. FOPH3OHT. « . - . 0 SOG 21,8 
To Ke, HJJIOBMaIbHBIA TOpH30HT B, . Cue abl 0 PAUL) 
ConongepaTo-ocouonenas. Crapomal- 

Ka. [laxoTHbI con Bees Mscts 1,96 0 45,83 
Caa6oocoroneaa Moyea. CtTaponal- aN 

Ka. [laxoTu. cJl0H . A aes ea 36,6 14,0 128,0 
Ocosonenan noupa. Crapomalika. 

TlaxoTHp cioH . tees SSG es 64,0 8,0 140,0 


MHKpodJIop bl 9THX TLOYB pe3skO OTJIHYaelCH OT YEPHOSEMOB HU OJIM7Ke HallOMH- 


HaeT COCTAB JIOJI3ZOJIMCTbHIX TOUB. 


BueceHHe KaJlbILWA B BHJe MeJla HAH MOJIOTOrO H3BeCTHAKA OKAa3bIBaeT 
CYUeCcTBeHHOe BJIHAHHeE Ha aKTHBHOCTb H HalipaBJIeHHe MUKPOOHOJIOrH4ecKHX 
MDOWeCCOB. Oco6eHHO 3aMeTHO YCHJIHBAeCTCHA oOpa30BaHHe HHTpaToOB, UTO 


Ta6auna 2 


BausaAune YTACKHCHOTO KAAbBUUNA 
H rHNca Ha HAKONACHHE HUTPa- 


TOB B OCOZOReCAOKH NOUBE 


HutpatTp 
BapwanTh onpita 
6 qHeH 


B Mr /p 4epes 


KoutTpoib; mouBa 6e3 qoOaB- 


DIC HH Hierchr oa aa Macmeey« lee ree 9) 
Iloupa + cepHOKHCAbIa aMMO- 

HUH erat br al ae ee cna, ees 1,96 
Iloypa + cepHoKHCcabIi amMo- 

HME} MeN. (aiecan Bs yee 45,83 
MOuBay-SerMiCr mee sue co Rene 1,08 
TlouBa + CepHOKHCJbIH aMMO- 

HUME PMC hs Renee oe meee 4,04 
lousae--“SirennoH seen) 2 eel es 8,8 
Iloupa + memToH + mena... 43,2 
Jloupa + nenton + runc .. Dla} 
Jloupa + yraeKucapa amMMo- 

JECT marge a Oa cane PMCS SRG. hon ay Suir 3 33 ,6 
Nlouwpa + yraekucabiw aMMo- 

Hie MC Are <0. ag Ore 45,5 
Tloupa + yruekucabli aMMoO- 

Aime SAIC ms, cus ace ee a9 


BHJLHO H3 aHHbIx Tabu. | uw 2. Orbi- | 
THI IPOBOAHJIHCb B JaOopaTopHHu Mpu 
Temillepatype 30° mpuH BJlaxKHOCTH 
NOUB, paBHOW 50% oT NOJIHOH Bwla- 
rOCMKOCTH. 

Tlpu anasm3se WaHublx Tabu. 1 u 
2 cileqyeT HMeTb B BHLY, YTO STH 
IOUBbI HMeloT cwaOyio OydepHyww 
CHOCOOHOCTb H He3HaUHTEJIbHYIO eM- 
KOCTb TOPrOulalollero KOMMTIVJICKCa. 
AHaJIH3bl WOKa3bIBaloT, YTO HeKOTO- 
pble 3 9THX MOYB Tocle mepvoma 
3HAYHTeIbHOrO §=yBJaxKHeHHA = Bpe- 
MCHHO MpHoOperaloT KUCJyIO peak- 
WHIO, CHH?Kallylocd B  TMeperHoH- 
HOM ropH30HTe fo pH 6,5—6,2, u 
BbICOKYIO THAPOJIMTHYeCKYIO KHCJIOT- 
HocTb (8—11 makB). OqHako Takoe 
CHJIbHOe BPeMeHHOe TOAKNCTeHHe 
HaOOMaeTcaA JIMUIb B MeperHOHHOM 
POPH3OHTe WeJIMHHbIX TouB. Ilaxor- 
Hbl€ 2Ke MOUBbI, a TaK2Ke HJIVJIIOBH- 
aJIbHbIH TOPH3OHT IeJIMHHbIX COJIOH- 
I€BaTO-OCOJIONeIbIX MOYR HMEIOT, 
Kak MpasBuvio, pH 7,2—7,4 u BbIllle; 
PHAPOMMTHYeCKan Xe KUCJIOTHOCTH 


B HAX HMKOra He MosHMMaeTCA Bolle 0,o—2,1. Tem He MeHee yraeKucsbiit 
KaJIbIMH YCHJIMBaeT MpOwecchl HATPH@HKaWAH MU BYTOM Culydae. 


Buecenue yII€KHCJIOrO KaJIbuHvAH B COJIOHWEBATO-OCOJIOeJIbIe 


TIOUBb! 


He TOJIbKO yCHJMBaeT Ipoulecc HATPHuKAaMMH, HO H BJIedeT 3a COOOM H3MeHe- 
HHA BO BCCM MHKpOOHOM kKOMIMsIeKce MOUs. 

J\1a WJWHOCTpalHH MpHBOAMM COKpallleHHble pe3syJIbTaTbl HCCeOBaHHii 
10 H3MCHEHHIO Ka¥eCTBeHHOTO COCTABa THeJNOTO30pa3spylaloulnX MUKPOOp- 
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PaHHSMOB H KavecCTBa CHOPOHOCHEIX OakTepHii cM. TaG. 3). Onprre TIpOBO- 
AWJIMCb B MNOJICBBIX YCJIOBHAX Ha JeJIMHKAX MOM MoceBom TpaBocmecn 
(1ibipeli + souepHa) Ha secomyrocTenHoti COJIOHIEBATO-OCOIOAeOH mouse. 
MspecTb f06aBalach B Be M3BeCTH-IYHIOHKH, NpolexkaBlleH B Kyye Ha 
OTKPbITOM BO3yxe B TeyeHHe roja, 43 pacueta 1,5 u/ra. 


> 


| Ta6nuna 3 
BAuAHHe H3BECTH HA KAYeECTBEHHH HA CcocTaB 
MUKPOMIOPH B COMOHMEBATO-OCONORe IO 
nowspe 


°/, KOMOYKOB, LaBuInx PpasBuTHe 


9%}, clopo- 
Bapuaurp onbita HOCHBIX B TOM 4Hcae 
6aKTepul rpn6oB OakTepHi nuTodarn 
Koutpoib 6e3 y06- 

Deanne, fe a 0,9 20 ZL) 0) 
Hasos pease. tee ee Bi, Tf PAG 46,1 Ae) 
VISBECT Bee aaees os 2,6 4,0 48,3 1559 
Hapo3 + H3BeCTb . 6,8 179 73,6 20,6 


Oco6eHHO HHTepeCHbIM ABJIAeTCA TOT (aKT, UTO H3MCHEHHA KaYeCTBeEHHOLO 
cocTaBa MHKPOMJIOpbl MOA BIHAHHEM YTIeKHCJIOPO KaJIbILMA OTMeUAaIOTCA yxe 
€ CaMOrO HayaJla pa3JIOKeHHA PaCTHTeEJIbUbIX OCTATKOB. 

B HauiHx OMbiTax c OcoOAeOH MOYO MbI LOOaBJIAIH K MOUBe pa3Meilb- 
YeHHbIe KOPHH, yBJaxKHANH MouBy Fo 50% OT NOMHOM BsIarOeMKOCTH H OCTaB- 
JIAJIM CMeCb Tip Temnepatype 28°. IlepHoguueckn MpousBOAMIHCh MUKPOOKO- 
mormueckwe H XHMMYeCKHe aHaJIM3bI KOMMOCTHpyeMol cmecu. B ta6a. 4 mpu- 
BOHM COKpallleHHble pe3yJIbTaTbl aHaJIH3OB. 


TaOauna 4 


BaAWuaAHUe yYrJeKHCHOTO KaAbBUHA HA COCTAB MHKPOMAOpH upH 
pasIOKCHHH KOPHeH TWONeEPHE B OCOTOReE TON NOowBe 


; x | a. 
| aS he 5 ef “s °}, KOMOUKOB, 
= “7 a r te 9 5 WaBuiux pa3- 
s SE Se ee) = One BATHE 
& Suet set es ans ae) 
a eG oes | Usa ie 
BapuaHrTst onbita § = 2 guce| 98 = 2 ae : 
® ihe Sn Oe ahem boo = 
Bye m9. Shes a -o x o 
2a ois B Ons] uD Zo a .= ro) 
Eis LEA Qare | San Ba =a S) Yo} 
gn | 20 | 2o0|=22)\22.\082 | 6 | 2 
Em Of: Oar] sas] 2S 2s a e 
aT ar Keel 
floupa + 1% KopHeH a0- 
TCPHBM ieee fag os s,s is a's 17 403 500 | 2,4 | oO 0) 0 0 100 
30 300 000 | 13,3 o 0) 50 0 400 
To we +mer0,0% .... 17 16 650 Dell ) 10 400 000} 97,5 De 
30 {4005000 | 50,9 | 22,5 4 |1 000 000} 90,0 | 10,0 


Buecenve Mesia IpHBOAMT TakxKe K H3MeHeHHIO BHLOBOrO cocTaBa CMOpo- 
HOCHBIX 6akTepHi. Tak HallpuMep, ecuIM B NOUBe 6e3 Mewia MpeobaawouliM 
BHJIOM CIHOpOHOCHIX OakTepuii aBaaeTca Bac. agglomeratus (67—81%), To 
B IIpHCyTCTBHH MeJIa KOJIMYeCTBO ero 3AMeTHO CHMKaeTCA H MepeBec Moysaer 
Bac. mesentericus. 

Bee 2TH (bakTbI CBUeTEIbCTBYIOT O TOM, YPO BHECeHHe YIVIeKUCJOFO KaJib- 
HA B COMOHWeBAaTO-OCO/OMeJbIe MOUBbI He TOJIbKO MOBbIMMAaeT AKTHBHOCTS, HO 
M H3MeHAeCT HalipaBJleHHe MUKPOOHOJIOrHMYeCKUX MPOMeccoB, YTO HeCOMHCHHO 
OU2KHO MOBIeUb 3a COOOH yBemMyeHHe YyPOxKAA CeMbCKOXO3AHCTBCHHBIX 
KYJIbTYp. 

Ilo namie mpocp6e A. H. Koposnn nmpopepul B BereTalHOHHbIxX Ccocyax 
BIMAHHe PasMMUHbIX O03 H3BeCTH Ha ypOx*Kali MIMeHHILbl B COJOHILEBATO-OCOUIO- 
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jeloli WouBe H MOWYUH yBeM4eHHe ypoxaa: sepa Ha 13—38,5%, couom 
Ha 15,4—52%. H. WU. Mycuy mpu saliiem yuacTHH MOsyYH B MOJeBbIX OMB! 
Tax ¢ HoceBoM TpaBocmecn (Mbipell + mowepHa) cuemyioliMe ypoxwkan cen: 
HPW BHECeHHH W3BCCTH B COOHMEBATO-OCOMOMeLyIO NoyBy (Taba. 5). | 


TaOauua 5 
BauaHuNe H3BECTH Ha Ypoxai 


ceHa (nbipeH + s10NepHa) 
(mo qaHHpIM H. MW. Mycuy) 


- Ypoxat 
BapuaHTbl onbitTa 
B w/ra B Fp 
KOHTpOb 6e€3 yOO- 

(eS & Ge ae en 0 | Re 100 
Hapoc soe. be Pee oleae 160 
ViSBecibe. aaa ep een | Ola 145 
Haso3 + usnectb. . . .| 41,5 193 


Jlo6aBuleHve K BepXHeMY CJIOIO COJIOHWeEBATO-OCOJOeON MOYBbI Kap6o) 
HATHOrO TOpH30HTa TOM xe MOUBb) B KOTHUecTBe 5—10% oKa3sblBaeT Ou1aro} 
MpHATHOe WelicTBHe Ha HakOTWeHve HUTpaTOB (cM. TaG.1. 6). 


TaOnauna 6 


BausxHue kKapOoHaTHOrO YTropH3soHTa 
HaHAKONACHHE HHUTpaTOB BHAXOTHOM 
cn0e€ CONOHMEBATO-OCOTOReEION 


1O4B DI 
Hurpartpt 
BapuanTpl onpira BM? % 

| 
Ilousa’+ cepHokucubii = amMMounii + 
+ 1% nouBbl Kap6oH. ropuH3... . 0 

To xe + 5% NouBbl KapOOH. ropus. . 31,9 
To »#xe + 10% nouBbI KapOoOH. ropus. . 46,5 


COBOKYNHOCTb TIpHBEeHHbIX MaTepHaJIOB MO3BOsHeET CheMaTb CueLyIOUMe 
BbIBOLbI. 

1. JloOapsenne yruieKHCOro Kab B COJOHMEBATO-OCOJOAeJIbIe MOU: 
3AMCTHO AKTHBUpyer JeATebHOCTb MOUBCHHbIX MHKPOOpraHv3MoB, cyBuraer 
mpolece B CTOPOHY MpeoOTaqanuA OakrepHaJIbHbIX Mpoleccow Ham PTPHOubIME 
MH MIOBbINMAaeT MOOKMH3aANMIO IIEMCHTOB MHTAaHHA pacTeHuii. 

2. 3atlpaBka COOHWeBAaTO-OCOMOMeIbIX MOYB HABOZOM BMEeCTe C YIVICKHC- 
‘IhIM KaJIbIMeM, MYTeM MOOaBJICHHA H3BHE WIM MOCpexcTBOM TpexcOHHOH 
OO6paoorkH MOYBbI, MOX*KeT MpMBeCTH K KOPeHHOMY yJIyuINeHMIO arpoTexHnue- 
CKHX CBOHCTB COJIOHMEBATO-OCOOACIbIX MOUS. 


AkyTckuh pusnaa [octynna0 
Akanemun HayK CCCP 30 IX 1953 


LIHTHPOBAHHAS JIMTEPATYPA 


+ ArpoykasaHuA M0 H3BECTKOBAHHIO epKOBONIOMBONNCTHIX TOUR Ha 1952 PO 
* fl. JI. Ackunasu, PochaTubli pexuM u H3BeECTKOBal He NOUR C KHCAON peaknnen. 1949 
° E. ®. Bepesosa, Tp. Beec. nu-tTa ¢.-x. MukpoOnonorun, 12 (1951). 4B.T. 30ab 
HuK OB, Tp. Tous. un-ta AH CCCP, 24 (194). 5 H. M, Jlasapeps, Hayuu. orue’ 
Beec. MH-Ta C.-xX. MHKpoOuosorun, 1945. 6 H. M. Jlasapes. Tp. Bcec. nn-ta c.-x 
mMukpoOnonorHH 3a 1941—45 rr., B. 1, 1949. 7 E.M. Mumycrun, Muxkpo6nouorns 
8, B. 1 (1939). 8 7. A. WI psnumunkos, Ms6p. cou., 3, 1952, CTp. 428. 
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Hoxaayn Akagemun Hayr CCCP 
q 1954. Tom XCV, Ni 2 


XHMHTECKAA TEXHOMOHA 


C. A. BAJIESHH u B. 1, BAPAHHUK 
HHPUBUTOPbI ATMOC®EPHOM KOPPO3HH 


(ITpedcraezexno axademuxom A. H. ®pymkunoim 26 XII 1953) 


Hiccteqopanve paspa6oranHoro Hamu B 1948 r. uurn6uTopa IIB-5 ('), 
TIPHMeHAIOMLerocH B HAaCTOALIee BPeMA WIA MepeBO3KH COJAHOM KHCJOTHI B 
OODIYHDIX 2KeJIE3HOAMOPOMKHbIX ILMCTePHaX, MOKa3al0, YTO OH 3aMeAIAeT CKO- 
POCTb paCTBOPeHHA CTaJIH He TOJIbKO B KUAKOH, HO HM B MapoBok dbase. Tak 
HallpHMep, HECMOTPA Ha JleTy¥ecTb XJIOpHcToro BOAOpOAA, B UpucyTcrBun 0,8 % 
uHru6utTopa IIB B KucJIoTe He Ha6sOLaOCb KOPpO3HH CTeHOK IMCTepHbI B 
rasoBoi (ase HM M0 BaTepJIMHHH. SalllHTa MeTaJJla B ra30Bon dase B AaHHOM 
cydae BbISbIBAeTCA TEM, UTO HapsAy C NapaMH BOJbI MU XJIOPHCTHIM BOOPO- 
OM B aTMOCiepe Hay KHCJOTOH B WHCTepHe HaxXOAHTCA HM HeKOTOpOe KOMHYe- 
CTBO HHrHOuTopa. 

Bopb6a c aTmocdepHou KOpposHveli UMeeT OObUIee 3HaYeHHe, YeM OopHbba 
C KOppo3HeH MeTaJIJIOB B JJICKTPOJIMTAX. 

K wHrHOuTOpaM aTMOCepHOH KOPpO3HH, BbISbIBACMOH MeHCTBHeM apoB 
BOJ[bI HW Tra3saMH, COepxKalluMHCA B BO3AyXe, OJDKHbI TPC MbABJIATbCA CuJIe- 
Ayrollve TpeOoBaHuA: ONpeseeHHad YpyrocTb Napa, copOuuA Ha MOBepxXHo- 
CTH MeTaJlJla H PaCTBOPHMOCTb B BOse (TAK Kak Ha NOBePXHOCTH MeTaJua 
NOUTH B JKOObIX yCJIOBHAX HMeeTCH TOHKAA IJIeHKa BJarn). 

Oco6eHHOCTbIO BellleCTB, KOTOPble MpHMeCHAIOTCA B KayeCcTBe HHTHONTOPOB 
aTMocepHoOw KOppO3HH, ABJIAeTCH UX JIETYYECTh WH 3alllHTHOe jleHicTBHe Ha 
HEKOTOPOM paccTOAHHH. 

B 3apy6exHow JuTepaType B NocueqHee BpeMA ONHCaH PA, HHTHOMTOPOR, 
KOTOPbl€e OMHHMHM ABTOPaMH Ha3bIBalOTCH 3aMeMMJIMTeIAMM B MapoBok dase, 
mpyrumMu — JeTyuumMu wurnu6utopamu (?“*). Bce u3BecTHble MHPHOUTOPHI TaKO- 
ro powa MOxKHO pa3qemuTb Ha: 1) amuubl, 2) HATpuTbI aMMHOB, 3) KapOonaTHI 
aMMHOB, 4) CJIOKHbIe OpraHHyeckHe IPupbl. 

Oco6eHHOcTbIO HHTHOUTOPpOB aTMOC*epHOH KOPpO3HU ABJIAeTCA TO, 4TO 
HeKOTOpble H3 HUX 3al[MILaloT TOJbKO YepHble MeTaJVIbl, a Apyrue — To/bKO 
IBeTHbIe Metab. Hexoropble JeTyuve MHPHOUTOPHI Tip MevcTBUM Ha WBeT- 
HbI€ MeTaJWIbl OOpasyioT C HHMM paCTBOPHMble KOMIIJIeKCHbIe COeAMHeHUA, 
T. €. ABJIAIOTCA He HHPMOUTOPAMH, a CTHMYJIATOPaMH PaspyLIeHHA MOBepXHO- 
CTH MeTaJIJIOB. 

Hamu B KayecTBe HHPHOHTOPOB aTMOCHePpHON KOPPO3HH YepHbIX MeTAaJJIOB 
6bIIM UccIeMOBAaHbI KapOoHaTb! H SOeH30aTbI AMMHOCMMPTOB M S9UpbI CMOXK- 
HBIX OpraHwyeckux coeqHHeHHH. PesyJbTaTbl UCcAeqOBAHHH MoKasaJin, 4TO 
MHOrHe H3 3THX BeLLeCTB XOPOIWO 3allHULaloT YriepOAMCTy!0 CTAaJIb BO BJaxK- 
Hou atTmMocdepe. Han6omee seKTUBHbIMH U3 HCCJIeOBAHHBIX BeLLeCTB ‘OKa- 
3aIMCb OCH30aTbI H KapOOHAaTbI AMMHOCIIMPTOB. ; 

Vcnpiranus WHrHOUTOpOR MpousBoxusMch CienyioumimM oOpasom. IIper- 
BAPUTeJIbHO OTIWINPOBaHHble HM OOe3S*KHPeHNble MWWACTHHKH WIN H3/leJni 
(OAUIMNHUKH, HTOJIbHbIe H3esIMA WU Ip.) MOMeHLaIMCb B 9KCHKATOPbI, B KOTO- 
pple BHOCHAaCb PHJIbTPOBaJIbHad OyMara WIM BaTa, CMOUCHHbIC uHruOuTopa- 
MU, WIM TIpocTo cTaBHach YalleuKa, HamosHeHHas MHPHOUTOPOM. Ha qHO 
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| 
SKCHKATOPOB HaJIHBaJlacb BOMa, H OHH 3aKpbIBaJIHCb KPbILUKOH. OKCHKATOPb! | 
NOMelLaJIMCb B TepMOCTAaTHI, re TeMMepaTypa MepHomuyecku (Yepes KarAKUbIe? 
12 uac.) u3Meustach c 20 go 60°. 

Ha6dsozenua noka3aJv, YTo yxKe uepe3 5—6 AHeH KOHTPOJIbHad MlacTHH- 
Ka (B 9KCHKaTope 6e3 HHrHOuTOpa) OOMJIbHO MOKpbIBaeTCA OypbIMH MATHAMH 
p2KaBUHHbI, H C TeYeHHeM BPeMeHH prKaB- 
JeHHe  JlaCTHHKH BCe YyCHJINBaeTCs. 
OnbiTHble Ke OOpa3libl B TeyeHHe Hé- 
CKOJIbKHX Me€CAIleB, HECMOTPA Ha TO, YTO) 
ObIJIM MOKPbITbHI poco, OcTaBaJIucb OJle- 
CTAULUMH HW BH UX HHUYeM He OTIMUAJICH 
oT HepBOHaYadbHoro (cM. puc. |). 

B Tom cayyae, Kora HCMbITAHHIO MOL- 
Bepradlacb MWlacTHHKa, yKe MMeBIUIAaA Ha 
TIOBepXHOCTH KOPpO3HOHHbIe MCBperxke-- 
HHA, KOPpO3HA He pasBHBaJlacb aJIbllle. 
CyeqoBaTeJIbHO, JleTyYHe HHrHOATOPH! | 
mpekpallaioT yxKe HavaBHCA KOppoOsH; | 
OHHbIH Mporecc. 

Jleryagve UHrHOHTOpbl MpHMeHsAJINCb 
TakxKe B BHe 10% pacTBOpa, KOTOPbIM | 
MIpOMHTbiBadlacb OyMara; B 9sTY Oymary 
3aBePTHIBaJIMCb HCIbITDIBACMble H3/eJHA. 

g O OnbITHI CTaBHJIMCb B 9KCHKaTOPaXx B YCJIO- 
Puc. 1. @—MaactuHKa 3 cTanH-20, BHAX, AHAJIOTHYHDIX ONHMCAHHbIM BbIlle. 
HaXOMMBWaACA B MapaX BObE B upH- Bymara, uponHTaHvaa 10% pacTBopom 
ee earns apt HHIMOUTOpa, HakexKHO Mpesqoxpanaer H3- | 
Aone HaXOQUBUIAACA B napax BO- ACIMA OT, KODPOSHH, SalluTHEle CBOHCTBa 
bt 63 HATHOUTOpa (KOHTPOsb) OyMaru, UpOmuTaHHOwK MHrHOuTOpaM4, — 
ObLWIH TpOBepeHbI Ha OOJbWIOM HCE | 
OObeKTOB B JaOOpaTOPHbIX MH NPOHSBOACTBEHHHIX ycwOBHAX K. A. Hecmesuo- 
BoH (WMucrutyt xuamun Munuctepcrsa MecTHOH MpombliIeHHoctu PC®CP). 

B Tom culyyae, KOra H3-3a CBOHX pa3sMepoB WIM TeOMeTpHYeCKHX O4epTa- 
HHH MeTaJWIMYeCcKHe H3eIMA He MOryT ObITh OOepHyTH! OyMarou, MeTyuHe 
HHPHOUTOPHI BBOJATCA B KAKYIO-HHOyb KOHCHCTeHTHYIO CMA3Ky B KOJIM¥eCTBeE 
5—10 Bec. %, HM 9%9TOH CMa3KOH MOKPbIBaIOTCA 3allMUlaemble U3e/MA. 
[Ipununn evicTBuA TaKHX CMa30K 3aKJIIOUaeTCH B TOM, 4TO OHH ABJIAIOTCA 
HOCHTeJIeEM HHrHOuTOpa HM B 3YTOM OTHOIWeCHHH HrpaloT pOJlb, aHaJsIOrMuHy10 
pod OymMaru. TpeOopaHHa, KOTOpble IIpeAbABJAIOTCA K JIeTy4eMy HHTHOUNTOPy 
B CM@3Ke, CBOJATCA K TOMY, 4YTOOb] HHTHOUTOP He BCTyMa B XHMHYeCKOe 
coeMHeHHe C ee HHrpeWeHTaMHM HW pacTBOpAJICA B Hel 3HaYHTeJIbHO xyxe, 
yeM B BOJe. 

AnaJIOrHyunble OMbITbI 10 BBeeHHIO HHPHOUTOPOB aTMOCiepHon KOppo3sHU 
B 9IMAJIM HW JaKH TORKe 3aKOHYHJIMCh YCIellHO. 


T aonuna if 


Tautenb- 4ues10 
Cno206 v Uncsio HO'Tb HC- H3. CHA, 
JN0700 YiaKOBKH H3 enna NbITaHHa, MORBeD TS 
cyTOK wH"Ca 
KOPPO3HH 
CMa3ka Ba3eJIMHOM H OG6epTKa B NapadMHHpoBaHHyio 
OYMaRy® ose... Scan co) eee ee ee eee 250 id 131 
, “ : (52% ) 
O6eptka nHrHOnpoBaHHOK Oymarod (mpomuTka 10% pac- 
NOT OM EEOC KOOL eGo eo OG 6 6 do SO Bld o < 5000 219 0 
O6eptKa uHrHOHpOBaHHOH OyMaroh nu Mapadunnpopan- 
HOH Oymarohk . EE ee ee La AAG 4000 161 0) 
O6eptka B OyMary, OOpbI3sraHHyio HHrHOHTOPpOM ... . 250 (Hie 
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IIpwunnpl saumrnoro jxelicraus MHrH6uTopoB aTMOCepHoH kKOppo3nu 
AKTIOUAIOTCA B TOM, 4YTO OHH COPOHpyloTcA Ha MOBepXHOCTH MeTaJWla u 
OPasyloT SalLATHY!O MeHKy. SauHTHaA MIeHKa MOxKeT IIpeACTaBIATh Cobol 
aKKE KOMIWICKCHBI€ COM — TIpOLyKTbl B3aNMOMelicTBHA MHrHOuTOpa ui 
(OHOB 2Kevlesa. 

PesyJIbTaTbl HCHbITaHHii NO sanmTe u3qewHii, H3POTOBJeHHBIX H3 cra 
yV-7, TIPHBeeHbI B Tabu. 1. 

OnbiTb! TpoBoszMiuch ¢ cbespas To CeHTAGpd, T. €. OKOJO 8 MeC., B yC.10- 
sHAX HCOTAIVIMBAeMOrO CKJakcKoro MoMeuleHuA. Manetna Opin 3aBepHyTbi 
3 OyMary, MponuTanHyio KapOoHaTOM aMMHOCHUpTa; YacTb H3 HX, Kpome 
‘oro, ObIIa 3saBepHyTa B NapacbuHHpoBanuylo Oymary. Kourpowpupie o6pas3- 
[bl CMa3bIBaJIHCb TCXHHYCCKHM Ba3ecJIHHOM H ObepTHIBaJINcb B MapadHHupo- 
-AHHYVIO OyMary. 

Kak BHIHO H3 pe3yJIbTAaTOB HCMBITaHHii, ucceloBaHHe WM MpHMeHeHHe 
[HPHOHTOPOB aTMOCepHOH KOPpPO3HH MpecTaBAeT OOMPIUOH MpakTuyeckHit 
I TeopeTHueCKHH HHTepec. 


MockoBCKHH TOcyapcTBeHHblit IlocTymH10 
mearorHuecKHH HHCTHTYT 15 XIT 1953 
um. B. WM. Jlennna 
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XHMHYECKAS TEXHOJIOPHA 


J.eiicrpureabubiii unex AH BCCP M. A. BESBOPOJLOB 
KOJIJIOHAHBIE KPACHTEJINV H MHKPONOPHCTOCTb CTEKJIA 


Hexoropoe BPeCMH Ha3ay HaM MPUOCh HaOMOLaTb MHTepecHblii WH peg- 
‘KUM CilydYaH OKpaCKH [pospayHoro KBapleBoro CTeKJa B KpacHbili uBeT. Kak 
M3BeCTHO, OHO BOOOULe 4pesBbIYaHHO TpyMHO NomaeTcH OKpacke B cBoeli 
Macce. Kpachaad OKpacKa KBapleBoro CTeKJla MpoMsolwla ciyyalino u no 
ommoOke — Kak IIpeqnOJaraslocb, H3-3a NomakaHui KycouKa MeTaJIMdeCKOH 
MeJH B THIeJb C TOPHbIM XpycTaJleM, UpeHa3HayeHHbIM JWIA MWaBKU. 

I]tapka KBapileBoro CTeKJIa B BbICOKOYACTOTHOH MHAYKUMOHHOK BakyyM- 
HOH MeuH BeyeTCA pH TemMepatypax 1800—1900° B rpadurosprx Tursax ('). 
Ta30paa cpeqa B pa6oueM MpocTpaHcTBe Mey BOCCTAHOBHTeJIbHadA. 

CnjaBieHHoe CTeKJIO ObIIO BLIPAa6oTaHO B BUe NasOUeK AHAMeTPOM OKO- 
ato 5 MM. OHo mpHodpe.lo CcBeTIOpyOHHOBbIN UBeT, HOMOOHbIM TOMY, KOTO- 
pblli HaOsuOaeTCA B TOHKHX CJIOAX MHOFOKOMMOHEHTHBIX CHJIMKATHBIX CTeCKOJ, 
OKpallleHHbIX KOJWJIOHAHOW MebIO. He BCA TOJMa CTeKJIa OKa3aacb OMMHa- 
KOBO OKpallleHHOH; HeKOTOPaA YaCTb MaoveK MO AWIMHe, 10 HallpaBJIeHH10 
BbITATHBaHHA OCTadacb GeciBeTHOH. J] a BbICHeEHHA MpPHYHHbI OKpackH Hv 
MpoBepKH CeJaHHOrO TpeANOOKeHHA Obl BHINOIHeH ClekTporpaduyeckuli 
aHaJM3 CreKJla, KaK OKpallieHHOM ero 4acTH, TaK HU OecuBeTHOK. CnekTporpam- 
Ma MOATBepAHa MpHcyTCcTBHe Me He TOJbKO B OKpaUIeHHOM CTeKJle, HO H 
Pe OeclUBeTHOM. 

MerasimmuecKad KOJJIOWIHaA Melb aeT «MeAHbIN pyOuH» — TeMHOKpac- 
Hoe MmpospauHoe creklo. Her coMHeHHH B TOM, ¥YTO YiOMHMHaeMbI OOpasell 
KBapUeBOrO CTeKJIa TaKKE OKa3aJICA OKPAINeHHbIM KOJWIOHAHOK MejKbIO. 

Henasyo Befiepcxopep mpouspoqus uccseqopanHne MeHoro pyOuHa & 
3JICEKTPOHHOM MHKPOCKONe; OKa3aJIOCb, UTO M@jlb HaAXOAMTCH B CTeKJIe B Bue 
APMOOOPa3HbIX HU MJaCTHHUATbIX KPHCTAJWIOB, a TaKxKe OKTAITPOB, HMeIOWIMX 
B nonepeynuKe 100—200 A (?). Moxuo cieaTb Tora 3aksIOUeHHe, YTO TaM, 
rie uacTHIbl MeM BbIPOCJIH MO yKa3aHHbIX Pa3MePpOB, KBaplleBOe CTeKJIO 
MpHo6peso pyOuHoBylo OKpacKy; B ApyrouM wacTH cTeKJa YaCTHUbI Me, Ha- 
O6OpOT, He MOCTHIIM YNOMAHYTOM BeHUMHbI, H OHO OCTAMOCb OecUBeTHBIM. 

Oxpacka KBapleBoro CTeKa KOJWIOMAHOK MefbIo HHTepecHa B CBA3H C 
mpeacrapiieHuamu 06 ero crpyKtype. IIlpocroi xumMMyeCKHM COcTaB KBaple- 
Boro cTeKula O6JleruaeT paccCMOTpeHHe PxAa ABJICHHH, KOTOpble TpyAHee aua- 
JIM3MpOBaTb B MHOFOKOMIMOHCHTHBIX CTeKJAaX. 

Ilpexxge Bcero conocTaBHM pa3MepbI KOJWJIOMAHbIX YACTHIL Me C pasme- 
paMH OCHOBHBIX CTPYKTYPHBIX KOMMOHeHTOB KBaplleBoro CTCKJTAa. Coraacno 
HbIHe CYUJCCTBYIOWNM H OOULEMPHHATHIM MOMOAeHHAM, DJICMCHTAPHOW CTPYK- 
TypHOH s¥eHKOM KpPHCTasIMYeCKOrO KpeMHeseMa HM KBaplleBoro CTeKIla AB- 
aserca TeTpadip, COCTOAUIM U3 OMHOTO aTOMa (OHA) KpeMHHA, OKPy2KeHHO- 
ro 4 atomamu (HOHaMM) KMCJIOpOAa; CHMBON STO 9SuIeMeHTapHOn AYeHKU 
SiO, (2%). 

PaccrosHve MexK,y aTOMOM KpeMHHA H OJIMKAaHIIMM ATOMOM KuCcOpota 
oxono 1,62 A; mBa CcoceqHAX KUCMOposa OAHOrO HM TOrO %e TeTpasmpa yAae- 
HbI pyr OT Apyra Ha paccToAHHe OKOJO 2,6 A. Stu MexnyaTOMHble sa 
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HHA BCera H Bese OMHHAKOBbl He3aBHCHMO OT TOPO, IIpHHajWIexKHT JU 
[SiO,]}* xKpucrammueckoh Hin crekloo6pasHok Mo_upuKalwH KpeMHe- 
3ema (*°), | 

Moxuo ¢ JOCTaTOUHOH CMeJIOCTbIO YTBepARAaTb adiee, YTO H3OJIMpOBaH- 
HbIe, OTACJIbHbIC TeTPadApbl He CYULECTBYIOT CAMOCTOATCJIbHO H YTO OHH OOb- 
eMMHAIOTCA B KOMIIeKchI. Ilo nogcuetam M. II. Bomapopnya u A. A. Jleoutbe-- 
BOH, OCHOBaHHbIM Ha H3Me€PeHHAX BA3KOCTH, YHCJIO KPCMHEKHCJIOPOAHBIX. 
TeTPAIPOB, OObEAMHAIOINMXCH B KBapleBoM cTeKJe mpH 1250°, mocruraeTi 
540 (9). Ha ocHoBaHHu CBOHX 9KCIePpHMeHTaJIbHbIX OMpeeJIeHHH BASKOCTH 
KBapleBoro CTeKJIa B IIMpOKOM TeMMepaTypHoM uHTepBasie H. B. Cowomun 
NpHue K 3akIOYeHHMIO, uTo MpH 1300—2000° komieKcbl CoMep2#KaT HECKOJIb- 
KO coTeH tTerpasapon (!°). Torqa, HCXOAA H3 pasMepoB dJIeMeHTapHOrO: 
TeTpasipa H 4HCJIa TeTpad{pOB B KOMIIJIeKCe, MOXHO ObINO Obl IPHHATH MO-- 
Hlepe4uHHK TaKOrO KOMIJIeKCa PABHbIM HECKOJIbKHM COTHAM aHPCTpeM; UX pas-- 
mene CeMOBATeJIbHO, COH3MePpHMbI C BeJIHMYMHOM YACTHIL KOJWIOHAHOL MemH 

, OYCBHHO, 3HAYHTeJIbHO MpeBOCXOAAT NOceLHHe. 

Haswuve vacTuil paBHOMepHO pachpeseweHHO KOJJIOHAHOH Men B: 
CTpykType KBapleBOro CTeKa MOsBOMAeCT CHEAT BBIBOL O «MHKPOTOpHcTo-: 
CTH» ero, O HaJIMuHH B HEM «IYCTOT», B KOTOPbIX MOXKeET NOMEMLAaTbCA Meyb., 

Temnepatypa KpucTam3anun Megqu 1084°. Kaapmesoe creKJIo HauHHaet 
mpHoOpetatb Ip OCTHIBAHHH CBOKCTBa TBepMoro Tela, He CMOCOOHOrO K je- 
(popMamnu, mpHMepHo mpu 1140°; Kak mMoKasauJI 9kCMepHMeHTaJibHo H. B. Co. 
JIOMUH, pH 92TOH TeMMepaType KBaplleBoe CTeKIO WMeeT BA3KOCTb 
10!8 nyas (!'). K momenty kpucTauJiu3alvH Me KBaplleBOe CTeKIO Haxo-. 
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MTCH Y2Ke B BbICOKOBASKOM COCTOAHHH; TOPa, HaXOMACb elle B 2KHLKOM 
COCTOAHHH, MeMlb paciipesemeTCA PaBHOMeEPHO B 3aTBepeBIeH CTpyKTyp¢ 
KBapleBOro CTeKJIa H HAaXOAHT MexKAY OOpasoBaBLIHMHCA KOMIWIeKCaMH TeT-. 
Pa2MPOB «IYCTOTbI>, PASMEPbI KOTOPHIX OJUKHHI ObiTb ~ 200 A. 

Takue MycTOTb! BIOJIHe OObACHHMBI, eCJIM CpaBHHTb YJleJIbHbIN Bec KBap- 
weBoro CTeKJIa C YJ[e@JIbHbIM BeCOM TopHOrO XpycTaJIA (KPHCTaJIM4ecKOrE 
KBaplla), H3 KOTOporo OHO TowyyaeTca MpH MWiaBke. YAeIbHbIN Bec KBapla 
2,65 (oKpyrisemM lO BTOporo ecATHUHOrO 3HaKa); KBaplleBoro cTeksIa 2,20. 
Karkjoe H3 9THX BellleCTB MOCTpOeHO H3 OMHHAKOBbIX IJIEMeCHTAPHbIX 
KPCMHEKHCJIOPOAHDIX TeTPad{POB, H OTIMGAIOTCA OHH, CJICOBATeJIbHO, Ipex je 
BCero CHOCO6OM «YyMaKOBKH»: paciOJIoxvKeHHe TeTpadApoB B Tele KBapila hi 
KBapleBOro CTeKJIa pa3sJIM4HO — OoJlee IWIOTHOe y MepBoro WH MeHee MIOTHOe 
y proporo. -KBapueBoe cTeKJIO UMeeT TouTH Ha 17% mMycToT OouIbIIe, ¥eM 
KBapl. OueBHHO, YTO HMCHHO HaJiMune B CTpyKType KBaplleBoro cTekJla 
IYCTOT, pa3Mepbl KOTOPbIX, IO KpaHHelH Mepe MecTaMuH, JocTuraioT 200 A u 
OouIbIe, TACT BOSMOXHOCTh MOMeWLaTbCA B HHX YaACTHMAM KOJVIOHLHOW Men, 
BbISBIBAIONIMM PyOMHOBYlO OKpacky. OTMeTHM, Y4TO HCCIeEOBAHHA KPHCTaJIN- 
YeCKHX Te MOATBePAKLaloT TakKKe HM B PCUIeETKE PeasIbHOrO KPHCTaJa HaJMu- 
ye MYCTOT, MpeACTaBJIAIOUINX COOOM Wes — pa3pbIBbl MeXKAy OTAeJIbHbIMU 
610KaMH, pa3MepbI KOTOpHIx ocTHralor 100—-10000 A (!?"!4). IIpencrapue- 
HHe O «MHKPONOpHcToh» CTpykType KBaplleBoro CTeKJa, COMepxalleli B Cce6e 
CYOMHKpOCKONMYeCcKHe IyCTOTbI, MOXKeT ObiTb MepeHeceHO H Ha MHOFOKOMMIO- 
HeHTHbIe CTeKa, a TaK*Ke Ha CTeCKJIa, HE MMCIOWIMe B CBOeM COCTaBe KpeMHe- 
3eMa. OCHOBaHHeM JIA STOO MOFYT CJYKHTb HaGIOAeHHA Ha Auddysucii 
cepeOpa, BBI3bIBalOlWero H3MeHeHHA WBeTa CTeKIa WH OOpas0BaHHe B HeM 
JIMMOHHO-2*KeITOH OKpackHn. «IlopucerocTb»y creKko.l MpeacTaBaAAeT co6oli, oue- 
BHHO, Oolee IWHpOKOe ABJICHHe MH HaOJOwaerTcH He TOJIbKO B KBapIeBOM 
cTeKJle H He TOJIbKO B CHJIMKATHBIX CTeKaX BOOOLLe. 

Croco6HOCTh CTeKOJI BOCIPHHHMATb KOJWIONIHOe OKpPalIMBaHHe MO3BO/IAeT 
pactipOcTpaHHTh 9TO HaOOMeHHe Ha pasJIMUHble CTeKMOOOpasHble CHCTeMbI. 
cojlepsKalllHe MHHepaJIbHble KOMMOHEHTHI. 

B paktTuke crekofeMi MaBHO MpHMensAeTcH cmoco6 moBepxXHocrHore 
OKPalUHBaHHA CTCKIAHHBIX W3eMH B JIMMOHHO~KeJITbIH WBeT pH TOMO 
HacThl, COsepxKatileh coewuHeHMe cepeOpa; nacra HaMa3biBaeTCA Ha MOBepX: 
73,6) 


HOCTb H3jleJI4A H MporpeBaeTca BMeCTe C HUM B TedeHHe H3BeCTHOrO BpeMeHH 
MpH TeMIlepatype, OJIM3KOli K HHTepBaly pasMaruenua crekta. Ilocue raKxoit 
TeHJIOBOH OOpaOOTKH CTeKIAHHOPO H3eIMA B MeYH OHO OXJaxKMaerca H 3aTeM 
OCBOOO2KaeTCA OT NacThl; H3"euMe OcTaeTcA OJeCTAILMM, HO MpHooperaer 
OKpacky, NPOHHKaIollylo Ha HeKOTOpyio ryilyOHHY B TOJIMLy cTeKuJa. 

ABNeHne Wupdysuu cepe6pa B crekse 6bIIO Usy4YeHO 9. 9. Maso HecKoub- 
KO JeT Hasaq B JlaOopaTopun XuMuH HM TexHOJIorMM creKna BenopyccKoro 
MOWMTexXHuYecKOrO HHCTUTyTa uM. VW. B. Crasuua ('), Aprop sKcnepumex- 
TaJIbHO MOKa3aJl, YTO OKpacKe NOMWalwTcA CHJHKATHble H OopaTHple creKsa, 
Kak COfepxKalllve B CBOeM COCTaBe I[eJIOUHbIe KOMMOHEHTHI, TaK WH He HMeIO- 
uve HX. 

Oxkpacka CTekJla B JIMMOHHO-2KeJITHINi IBeT 3aBHCHT MB aHHOM cilyaae 
OT Ppa3MepOB YaCTHIL KOJWIOMAHOrO MeTaJia. MoxHO CYHTaTb, YTO *KeJTHIii 
WBeT B IPOXOMHUleM CBeTe HMeIOT Te 30JIM CepeOpa, y KOTOPBIX pa3meppi 
yactuy or 100 no 200 A. Oru anHbie Moryr 6ObITb pacmpocrpanenb u Ha 
ereka ('°1!7). Tlo M. B. CapoctbaHopoii, B 2KeJITOM cTeKIe pa3Mepb! uacTH- 
yek cepe6pa < 300 A ('8). 

Hccueqopanne 9. 9. Ma30 nokasaJlIo HECOCTOATeJIbHOCTb PHMOTe3bI O TOM, 
4TO Mpolecc AuPysuu cepeOpa B CTeKJle CleLyeT OObACHUTH peaklHelt OOMe- 
Ha ocHoBaHuamu ('%?!). 9. 9. Ma30 o6Hapyxua Anpdpysuio cepe6pa B Gec- 
MeJIOUHBIX OOpaTHbIX CTeKIaX, TaK*Ke BbISbIBAIOWLYIO OKpalliMBaHve UX; 9TO 
OMPOKHHYJIO yKa3aHHytlo PHIMOTe3y: OMbITHbIe cTeKa He cOMepxKaJH meroueH, 
omHako Aupdy3sHa mpoucxogusa. BMecTto oTBeprHyToi runoTe3sbl ObiJla BbI- 
cKa3aHa CilpaBeyiuBad forayKa O TOM, 4TO B CTeKJle HaxXOMATCA MyCcTOTHI, 
cepe6po MpOHHKaeT B HHX H BbIeJIAeCTCA TAM B KOJIWJIOHHO-AHCMepcHOM co- 
CTOAHHH; HapaAyy c Auddysnei copepmiaerca BoccTaHoOBJeHHe cepebpa 
MO MeTaJIIa H3 TOW COJIM, B BHe KOTOPOH OHO BBeeHO B Nacty. O pa3smepe 
3THX MYCTOT MOXKHO CYJHTb MO BeJIMYMHe YaCTHIL KOJWIOHAHOrO Ccepebpa, 
MOMelalolluxca B HHX. IlycroTb! 9TH B MHOFOKOMMOHeHTHBIX CHJIMKATHbIX H 
Pa3JIHUHbIX OopaTHbIX OeCKpeMHE3eCMHBIX CTeKJaX, COMeprKallHx Weso4wH 
u 6e3 HHX, TaKHX 2%Ke NMPHMePHO pa3MepoB, Kak H B KBaPIeBOM CTCKTE, T. e. 
= 200 A. 

IIpu nosyyeHHu 300TOrO pyOuHa OKpacKa CTeKJla iPOHCXOAMT BCJeACTBHe 
BbIACICHHA UYaCTHI, KOJWIOHAHOrTO 30JI0TA, MMeIOWIHX pasMeppr oT 200 
oo. A: (72). 

TakuM 06pa30M, BOSMOXKHOCTb KOJWIOHAHOTO OKPalUMBaHHA CTeKJa MeAbW, 
CepeOpoM, 30JIOTOM, a TakxKe, OYCBUAHO, M APyrHMM KOVIOWIMbIMH KpacuTe- 
AMM CJleyeT pacCMaTPHBaTb B CBA3H C MHKPONOPHCTOH MpHpoAOn cTekiJla, 
comepxKallero B ce6e CYOMHKpOCKOMMYeCKHe MOJOCTH, Pa3Mepbl KOTOPHIX 
mocturaior 200 A, a MoxkeT ObITb, H OoJlee, COeMHEHHbIe «KaHaJlaMh», HaJli- 
YHe KOTOPbIX MOATBEP*KLaeTCA MPOHHMAeMOcTHIO cTeKO.T WIA rasoB (2927). 


BesopycckH NOMMTEXHHYECKHH MHCTUTYT Moctynns0 
uM. HM. B. Craauua TA 1954 
Muuck 
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q , oe TrEOJOrHA 


T. C, KABEEB 


K BOTIPOCY O TIPOHCXO)KAEHHH JIECCOB HA ME)KILYPEYUbE 
JOH — MAHBIY HW EPFEHAX 


(ITpedcraezexo akademukom B. A. O6pyueeom 13 I 1954) 


IIpu nmpopezennu u3bICKaHHii MO OpocuTedbHble coopyxeHua PocrTos- 
CKOH OOJ. HakOMMJIcA OO/bUIOH akTHYeCKHii MaTepHa MIA cyKeHuA O 
CTpOeHHU PasBUTOH 3feCb MeccoBoh Tom. MHorouncaeHHbIMH pa3spesamu, 
OCBel[alOllMMH OOJIbIIy!0 TeppHTOPHW, B YACTHOCTH yCTaHOBJIeHO yBemMUeHHe 
MOIIHOCTH JIECCOB B CTOPOHY BOROpaszeOB, NpHyem OOHapyxuBaerTca TOUT 
MOIHOe COBMNAaeHHe COOTHOMICHHA MOLLHOCTel JIeCCOB NO 3JIEMeHTaM peJibeda 
aaa Heoxuero [Ipunoups uw Huxkuero [Ipuguenpospa (7). Jianupie stu cBeze- 
HbI B TaOuJ. 1. 

Ta6nuna 1 


MowwHoctTb mecca B °/, 


AmoxuHee [Ipunonpe HmxHee IlpaaHenposbe 

SueMeHTbI pewsbetba a a 

XyT. XyT. I[Henpo- Jiuenpo- 

| Iloranos Becenpii | 3ep2xHHCK] MeTpoBCcK 
BOTOPASICWE Mees 3, 2 see 2s Se 400 100 100 100 
CXKCIOUBBOLOPASH. © 9 Teal 70 ? 83 65 
WETCURICA 4h 4 on fe eT al 54 ats) 55 50 
VRID PPACAL ge. ecu ce «ys eons = 33 30 33 35 
JI? SREY OPOR KORY UGE) OWA Se a a sabe 15 42 — 44 


M3 ra61. 1 BHAHO, YTO MOLIHOCTb JIecca YBeJIMYHBaeTCA OT OoOIee MOJIO- 
JibIX 3JIEMCHTOB pesbectba K Ooulee TpeBHHM, T. €., HHbIMH CJIOBAMH, 4eM 
paHbile MaHHawA MeCTHOCTD OblJIa CC/POpMHpOBaHa JIA JCCOHAKOMVJIEHHA, TEM 
MOILHOCTb ero OOJIbILe. 

Ha Huxuem Jlony, Kak uw Ha YkpaHHe, B JIECCOBOH TOJIIIle HMeeTCA 
HECKOJIbKO POPH30HTOB MorpeObeHHEIx mous. IlocmenHve aBTopamu OOVJIbIIMH- 
CTBa DHMMOTe3 Jleccoo6pa3s0BaHHA CUHTAIOTCA CBHCTebCTBOM TlepepbiBa B 
mecconakonsenuu (2, |'). pociexupaa ux molowKeHwMe Ha BOROpassesax, 
HX CKJIOHAX MH Ha Teppacax, MOMXKHO yCTaHOBHTb, 4TO NorpeOeHHble MOUBbI 
IpHKPbIBaIOT MOCAeLOBAaTeIbHO pesbed), OOpasoBaBluulica Np PopMupoBaHHH 
 1V wT. a. Teppac. 

CnemopaTesibHO, HasIMuve HeHapyUIeCHHbIX NorpeOcHHbIX NOYB CBUMETEJIb- 
cTByeT 0 TOM, 4TO HWKeexKalllve OTOKEHUA y2Ke 3aXOPOHEHHI HW He ABJIAIOT- 
CH HCTOUHHKOM O6pasoBaHuA seccoBOM TOMIM, Kak 9TO Tpakryer An Epre- 
Heit M. M. )Kyxos (°). C THM xopomo yBx3bIBaeTCA MMHepaJorMyeckoe pas- 
yimuue seccoB M MOACTHMAaIOMiMx ux cKud@ceKux ruinH (14, 16), HlocmenHHe, Kak 
MIpaBuslo, MpHKpbITb! NorpeOeHHot TWOUBOH, OTeJAIOWeH UX OT JIECCOB. 

Ypasbipad morpeOeHHble MOUBbI Ha BOMOPasemax WU HX CKJIOHAX C NOFpe- 
OcHHBIMH MOUBAMM Ha Teppacax, ymaeTcaA ONpeweuTh Hu cTpaTurpaduyeckoe 
nouloxKeHve HX H 3aKJIOUCHHBIX Me?KAy HAMM JICCCOBbIX rOPH3OHTOB. OcHoB- 
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HbIM MAPKHPYIOUWIM TOPH3OHTOM aJIJIOBHMaJIbHBIX OTJOxeHHH Ha HyxKHeM 
Jlony, Kak u Juin Bceii Esponelicxoli uacta CCCP, spsisiorca ocaqKu II pa-pexu) 
(IIpa-Jlon). [. UW. Topeuxuii, mpocutexupaa ee mosoxKeHne lo Jony, ycraHo-| 
BUI, YTO OHA MPHKpPbIBAeTCH MOPeHOH MAKCHMAJIbHOPO OVIeeHeHUA H, CJeqO-- 
BaTeJIbHO, ApeBHee Pucca M OTHOCHTCA K MUHJeub-puccy (*). Crparurpaduye-: 
cKoe MO/IO2*KeHHe ee NOATBepAMeHO apXeOJIOrHYeCKHMHM HaxOKaMu (*), a TaK- 
Ke TMaseo6oTaHHuecKUMH H MaleosooormueckuMu ucciemoBpanHamH. Ha TV 
Teppace, ClOxKeHHOM OTIOx*KeHHAMH IIpa-Jlona, uMeeTcaA 4Ba ropHsoHTa Jlecca, 
pa3zieeHHbIxX TMorpe6eHHonw mousok. Bospacr HMxHeErTO TOPH30HTAa MOXKET 
ObITh MpUHAT 3a pucCKHii, BOspacT BepxHero — 3a BlopMcKHH. IloaTomy mMo- 
rpeOeHHad MOUBa WOJKHa ObITb OTHeECeHa K PHCC-BIOPMCKOMY Me2KJIeqHH- 
KoBblo. Ha III Teppace, culomweHHOH OCaKaMH BpeMeHH TaAHUA MaKCHMaJIb- 
HOPO OJI@MCHCHHA, aJIOBHH UpHKpbIT Morpe6eHHOH NOYBOM, COOTBETCTBYIOUIeH | 
PHCC-BIOPMCKOMY TepepblBy B JIeCCOHaKOMIeHHH, M TOJMeH BIOpMCKOrO Jlecca. 
V reppaca, K KoTopoit mpucnonsetea TV (MuHeb-puccKad) Teppaca, mpu- 
KpbITa TpeMA FOPH3OHTAaMH Jlecca, pesqeJIeHHbIMM JLBYMA MOrpeOeHHbIMM TMOy~ 
BaMH. YBA3bIBad 3TH MOrpeOeHHble MOUBbI C TaKOBbIMH »*Ke Ha II] un IV Teppa-) 
cax, yaeTCA yCTAHOBUTb, YTO OHH COOTBETCTBYIOT MHHJeJIb-PHCCKOMY HM PHCC- | 
BIOPMCKOMY MexKJI€MHHKOBbAM. HyakHui ropusonT siecca Ha V Teppace HMeeT 
MeHbIUy1O. MOMLHOCTb, YEM Ha BOMOpaseax, Tak KaK (POPMHPOBaHHe OCAaTKOB: 
ee, TOBHAHMOMY, 3aKaHUHBaJlOcb B MHHewbcKylo anoxy. WM, Hakone, Ha 
Boopasyese HM ero CKJIOHe HMeeTCA TorpeOeHHad MOUBa, MpHKpbiBaroulas | 
CKHCKHe VIMHbI H TpeMecTByOllad# MUHeIbCKOMyY TOPH30HTy Jlecca 
(cm. Ta6m. 2). 


Tabauna 2 


Tron — Munzeub— — 
Ton Munger | Mutqestp naeed Puce aay Bropm a 
O6pa3o- | Bogo- | Hayao | Koner IV Ill Il tepp. | II repp. | I tepp. 
Bane |pa3sqedb-| PopMup. | Popmup. | Teppaca | Teppaca | BbICOK. | HH3KOrO | (NOfMa) 
cbopM HOE V tepp. | V repp. ypoBusa | ypoBus 
peslbeda | nuato 
JJecco- -- — Hu. -— Cpe. = Bepxu. = 
HaKOMJe- ropus. ropus. ropus. 
HHe 
Ilepeppi- — Ilorpeo. _ Ilorpeo. — Ilorpeo. — Cospem. 
BbI JIeC- TlOuBa mouBa mouBa nouBa 
cOHa- 
KOMI. 
Mout- os 3 44 4 30 3 15 il 
HOCTb 
B % 
Opuentu-| = — 80 220 180 80 50 DA 10 
poB. mpo- 
JOJDKUT. 
B TBIC. 
eT 


Hexkoropoe HecopnaseHie JaHHbIX O MOLLHOCTH JeccoB B Ta6u. 1 u 2 nO 
IV reppace HeOOXOJMMO OObACHHTb TEM, 4TO (OpMUpOBaHHe 9TOM Teppacl 
BO BHeJIeMHMKOBOM 30He 3axXBaTHJIO M HayasO PHCCKOM 9MOXH. 

Aaa TePPpUTOPHM, OKOHTypeHHOK oIMHOH Jlona un Manupryuet, Ipuxac- 
MMHCKOH HMSMeHHOCThIO HM CcewOBHHOH Boyro-Jonckoro sBogopa3mena y 
CraJMnrpawa, H3bICKaHMAMM YCTaHOBJIeHO HaJIM4Ne MeccoB 6OJbUIMX MOLI- 
HocTeH Ha BOMOpasseax, YPO MPOTUBOPeYHT NpeAMONO*KeHHAM CTOPOHHMKOB 
BOHHO-JI€NHMKOBOH THMOTe3bI, TOBOPUBINMX WIM O06 oTcyrcTBHH vleccoB Ha 
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Eprenax (5) wu o ABycJIOHOM memOBHH HE3HAYMTeJIBHOH MOLLHOCTH (7). 
BbISICHHIOCb, 4TO Ha BbICIUHX TouKax Eprenel MOomIHocTb weccoB mocruraer 
98,9 M (18), mpwuem or HWKeTexKaLHx TPCTHUHBIX MOpO OHH oOTAeNAIOTCA 
HorpeOeHHOH mourol. Hakonenve pemoBua TaKoii MOILHOCTH Ha BDICIIMX 
rOuKAaX BOMOPasMeIOB He YKabIBAeTCA HA B KaKMe MPOCTPaHCTBeHHbIe yeso- 
Sd, TAK Kak EprenHv u380MpOBaHbl OT BCeX BOSBHILICHHOCTeL (XaBxas, JLou- 
Sacc HM Ap.) RomMHamu Jlona u Mauprueii, IIpukacnulicko# Hu3MeHHOCTBIO 
MOHM2KCHHBIM yuacTKOM Bosro-Jlouckoro Bogopasmema, 6e3 ocoOHIX u3MeHe- 
iM CYULeCTBOBABIINX BeCb YeTBepTHYHbI mepuor. Hannune rexronnueckux 
1OABW2KEK SHAUMTCJIDHBIX AMILIMTYA 3a YeTBeEPTMYHBI MepHo B TOM paitoHe 
#€ MoKasaHo. Hao6opor, uMeiorca WaHuble, roBOpsMe 0 MOcTaTOUHOL cra- 
OWJIbHOCTH STOrO palioHa. CyleqoBaTembHO, HaKOMIeHMe feMIOBUA masbHelt 
MHrpaluu MCKrOUaeTCA. 

YiMegacb JIM BO3MOX%KHOCTh NONaanHuA Ha BbIcoTH! Epreneli Bor pu 
TatHHu JleqHuKa? JIOHCKOH A3bIK PHCCKOTO OWeMeHeHUA HaXONMJICA OT BBIC- 
WHx TOYeK Eprenelt Ha paccrosHuu 400 km. Tor dbaxt, uro JeqHuK He cmor 
IpeofoseTh BbIcoTH! Bocroyno-Jlonckoli rpagel (mpoTuB yctpx Xonpa u 
MeaBequupl), uMelouleli orMerKH 200—250 M, ropopuT 0 To, 4To Bepx ero 
He Ha MHOFO BOSBHIMAJICA OT ITHX OTMETOK. OCHOBHOM CTOK JICMHMKOBBIX BOIL 
mem mo qomuHe Jlona. IIpociexen Takxe OLMH 3 NONOIHUTeADHBIX nyTelt 
STOKA TaJIbIX BO JleqHHKa — yepes ceqIOBHHY Bocrouno-JloucKoh rpaqe ui 
qaiee 10 peukam Kpuymwa, Unp u Liumaa c ponagenuem B Jon Bplitie craHu- 
apt LhumMasaucKol. 

Ilo 060uM NyTAM CTOKa ylaeTCA yCTaHOBHTb, YTO KPOBJIA Mepurwialuab- 
1O-aJIJIOBHaJIbHbIX OCAKOB TO Mepe yJaJleHUA OT JIeMHHKa MOCTeELOBAaTebHO 
SHuKaeTCH, B TO BPCMA KaK KPOBJIA JIECCOB OCTaeTCH HeH3MeHHOM, HCMBITHI- 
349 JIMIIb KOJIe6aHHA, BbISBAHHbIe PaCUICEHeEHHOCTbIO pebeda. Bro BUuAHO 
13 TaOn. 3. 

Ta6Oauna 3 


PaccrosHue oT Kpaxt JIGEMHHKa B KM 


40 80 100 150 200 23 250 320 400 
. | 
JTMeTKa KPOBJM WepurJ.- 
aOB. OCaqKOB M0 “ ; 

30 De 15 
maotune fiona ...'.| 140 , 90 80 aks 
rMeTKka KpoBaH aeccos | 200 250 180 160 160 | 220 
)TMETKa KPOBJIM Nepur.- 
 aJJHOB. OCaTKOB 10 1O- ; 5 ; 
| MOI, WyTH . ... ..-| 140 100 90 65 0) AQ) 

)rmetKa Kpopau seccos | 200 160 175 lip et ecia7AG) If ieslesya) 


Vi30x%KeHHbIe BbILMe PaKkTbI MPHBOAAT K CJIeYIOULMM BbIBOaM. 

1. Marepuas usbickaHnit to Hwxnemy Jhouy TORTS ASAIO i JOMOWI- 
{aloT u3moxKeHube panee I. WH. Monospm (1?) u I. H. Pos3aHko (13) geprTpi 
‘TpoeHua meccopol Tommu Epreueli u [[puas0pbs. HeBosmoxkHocTh MpHHoca 
1a Eprenxu u Mexgypeupe Jlon — Maubiu mbiepaTo-riMHucTroro MaTepHada 
WIA JeccooOpa3s0BaHuA BOJHbIM VW AeJIOBMaJIbHbIM MyYTeM BCJIeACTBUe OTCYT- 
TBHA COOTBETCTBYIOINUX MPOCTPaHCTBeHHbIX YyCJIOBMK 3aCTaBJIAeT CUHTATh, 
(TO JeCCOBbIi MaTepHal B 9TOT palOH B OCHOBHOM MIpHHeCeH BeTPOM. Be 
joulee BEPOATHBIMH OOACTAMM BEIHOCA ABJIAIOTCA IPHACMHMKOBbIe MOA ie 
Kol mmatrhopmpl u KapKasa, IIpuKkacnmitckaa HASMeCHHOCTb H HOWIHHBI Pek. 
JMOBHaIbHaA THMOTesa Take HCKOUAeTCA, TaK Kak MuHepaslorHyeckH 
feccbl OTMMYAIOTCA OT HOACTHaIOUHx Nopox. Kpome Toro, cana 
(OPOMbl YaCTO OTMEMAIOTCA OT JCCCOB tlorpe6eHHOK MOUBOH. oa ea i 
(eCCOB MpOuCXOANT TyTeM O6JleccoBaHHA IIbIeBaTO-MIMHHCTOrO MaTepHata, 


1 
oro BeTpom (1). 
ipHHeceHH pom ( a 


| 
| 
| 
| 
| 
| 


| 
B co3qaHuH COBpeMeHHOPO OOJINKa JIECCOBOM TOJILH CyllecTBeHHOe gHaue: 
HHe UMeeT ObITHE ee, BO BPeEMA KOTOPOFO MIPOHCXOMAT: MeJIOBHaJIbHOe Mepe? 
OTJIOXKeHHe, MpOCaKH, BbIHOC COJIeH HM IIMHHCTbIX YaCTHIL B HMKeeKallHe 
TOPH3OHTHI, 2XH3Hb XKHBOTHBIX H pacTeHHi U T. MI. / 

Takum o6pasoM, Aid OObACHEHMA CMOCOOa OOpas0BaHUA JIeCCOB Ha HHTe 
pecyiolleli HaC TePppHTOPHH MOUMKHDI ObITb yUTeHb! MONORKeHHA YTHNOTe? 
B. A. O6pyyesa (!°), I. A. Tyrxoscxoro ('f) uw JI. C. Bepra ('), uro yxe £ 
o6ulem ropsyKe cfemaHo B. A. O6pyyesnm (1). 

2. PaculeHeHHe JIeccoB MO BO3pacTy MpoOllle MpOH3BeCTH B PeUHbIX O/H 
Hax M MIpWJlerarouluX K HUM yyuacTKaxX BOOpasfleJIOB, TAK KaK HMCHHO 3]1eCk 
UMCeTCA BO3MOXKHOCTb YBA3bIBATb TOPU3OHTHI ero C .MOCTATOYHO XOpoOLic 
HHJ@KCHPOBaHHbIMH aJVJIIOBMaJIbHbIMH OCaZKaM4u. 

3. IIpaxruka colMamucTuueckoro cTpoutTeibcTBa B CCCP  nakonué 
OrpoMHbIM cbakTuuecKuH MaTepHad, OOpaOoTKa KOTOpOrO JOJKHA MOKa3saTb 
HaCKOJIbKO COOTBeETCTBYIOT HCTHHE MOJIOMKCHUA BOMHO-JIEMHHKOBOM THMOTe3bh 
HecoorpercTBHe HMeIOULMXCA MaTepHaJIOB MpeAMOOKeHHIO CTOPOHHHKOF 
9TOH THMOTesbI O CTPOeHHH MeccoBoh TomuH Ha JlHenpe u Jlony sacraBsse? 
OCTOPOXHO MOAXOMHTb K OObACHEHHIO OO6pas0BaHHA JIeCcOB HM Ha Jpyruy 
yuacTkax. Heo6xoqHuMo NpousBecTH TULaTeJIbHbIM aHaJIM3 MpOCTpaHCTBeHHbt} 
BO3MOXHOCTeH HAKOMJICHHA JICCCOB BOJHO-JIeRHHKOBbIM CIIOCO6OM, Y4HTbIBAs 
uTO judbcepeHILMpOBaHHble TeKTOHHMYeCKHe ABYXKCHHA CYULeCTBEHHBIX aMIIi: 
Ty Ha wore Epponeltcxou yacru CCCP, Bxe asibnucKO 30HbI CKaqyaTocr! 
He JOKa3aHbl. Posh MeHHKOBO-BOZHBIX MOTOKOB B OCHOBHOM CBOAHTCA K M0) 
POTOBKe IbIJIeBaTO-MIMHMCTOrO MaTepHasla Id MepeHoca BeTpom (!!). IIpy 
9TOM, MOBHAUMOMY, 3HaUHTeJIbHaA YaCTb JIeCCOBOrO MaTepHaJla MOArOTaBJIi 
BaeTCH TaKHM CIMOCOOOM, TaK KaK JlaxKe B 30He OOpas0BaHHA KUTAHCKOr: 
jiecca €CTb yKa3aHHA Ha YeTBePTHUHOe OJIeeHeHHe K CeBepy H 1Ory OT er 
o6jacTH pacmpocrpaneHua (°%). Ha Bo3MoxKHOCTb 9TOPO YykKa3bIBasl ell! 
I]. A. Kpanorxuy (8). 


Tloctynu0 
18 XI 1953 
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Jloxnaygn Akagemun Hayx CCCP 


7 1954. Tom XCV, Ni 2 


FEOJIOr HA 


E. M. JIOTKEBHHY u A JI. ®PYXT 


0 BEPOATHOM HAXO)K.EHHH NOFPEBEHHOFO KPSDKA 
®YHAAMEHTA MJIAT®OPMbI B FOPhKOBCKOH OBJIACTH 


(ITpedcrasazexo akademuxom JI. B. Haauekunoim 25 I 1954) 


K cepepo-sanagy or r. Toppxoro ua p. Y3oue, snajaiouleli cepa B Boary, 
ABYMA CKBaxKHHaMu y Cel BesanuyuHa u Hoso-Ioxposckxoro nog oTsoxe- 
HHAMH IOPbl BCKPBITbI COBePIeHHO HeH3BecTHbIe Ha PyccKkow muardbopme 
oOpasopanna. OTloxKeHuA KeWIOBed HM, NOBHAMMOMY, OaTa MpegxcTaBseHbl 
YepeyIOWMMHCA CJIOAMM MeCUaHHKa H PIMHbI YepHOro, ceporo Hu perxe 3eule- 


HOBaTOPO I[BeTa C Pe€AKHMHM IIPpOCJIOAMH Ceporo H3BeECTHAKAa, KOTOPble cojlep- 


2%KaT KOHKpelHu cHeputTa. MouinocTh 1;pcKux OTOKeHu B CKBaxKHHE y 
c. Bewanuuuna gocturaer 394,5 mM, a B ckBaxkuHe y c. Hoso-Iloxposcxoro 
214 m. HanOoubuiaa MoulHocTb y c. BesaHHunHa OpHxoAuTCA Ha KpaeByto 
FOrO-BOCTOYHY!O YACTb MMOW aH paciipocTpaHeHuA IOPCKHX OTJOMKeHHH, y UX 
KOHTaKTa C HH2KHHM TpwacoM. Meupbulaa MOWLHOCTD toppl B 170 m y c. Hoso- 
IlokposcKoro ycTaHOBJIeHa CKBaxXHHOH, pacnomomweHHO B 20 KM BbIIe 10 
TeyeHHIO p. Y30JIbI, T. €. WaJiblile OT }Oro-BOCTOUHOTO KpanA MIOWaqu pacmpo- 
CTPaHeHHA !OPCKMX OTMORKeHHH. Ye 3HAYHTeJIbHAA MOLIHOCTb IOPCKHX OTJIO- 
YKeHHH, BCKPbITaA STHMHM CKBa?KHHAMH, OoJlee 4yem B 4 pasa B c. Hoso-Ilo- 
KDOBCKOM H B 8 pa3 B Cc. BewaHuinhe MpeBblilaioulad OObIYHyIO MOLJHOCTb 
BePXHCIOPCKHX OTJIOMKeHHH 2TOTO pahOHa, MOKa3bIBaeT, YTO 3]eCb Mbl HMeeM 
elo C KpyMHOH BiagquHou, oOOpas0BaBlielcaA B HayaJle WIM Mepe Tpancrpec- 
cue topcKoro MOpPA HM CHMBEJIMpOBaHHON ero OTJIOXKeHHAMH. 

Ilog 10pod 3TH CKBaXKUHbI BOUIN B KOHTVIOMepaTOOpeKYHW, COCTOALLYIO H3 


YyrJIOBaTbIX WH MIOXO OKaTaHHbIx O6JIOMKOB lJlarHOKJ1a30B0-OHOTUTOBO-poroBo- 


oOM@aHKOBOTPO, lllarHOK1a30B0-OHOTHTOBOLO, [JlafHOKJ1a30B0-pOrOBOOOM aHKO- 


Boro rHelica, O6JIOMKOB KakuputTa u addysuBubix nopos. Ilo 3aks10yeHHIO 
ompegesasiuero mmm A. HW. Ienauenxo ruelich 43 OpeKYHH B CKBaxKHHE 


c. Hoso-Iloxposckoro mo MMHepasioruyecKOMy COCcTaBy HJeHTHYHbI rHeicam 
KpMcTaIMuecKoro (yHaMeHTa WiaT@opMbl, BCKpbITOrO cKBaxKuHOK B Ba- 
jlaxHe Ha aOcomoTHOM oTMeTKe —1685 mM. Bpekagua ClleMeHTUpoBaHa MOVJi- 
MUKTOBbIM, 4aCTO MHPHTH3HPOBaHHbIM TeCYaHHKOM HM TJIMHOM TeMHOCeporo H 
KOPHUYHEBOFO IBeTOB C O6OMKaMu rHelicon. MomlHocTb sTOH OpekuMH OCTH- 
raeT B cKBaxkHHe y c. Hoso-IloxposcKoro 193 M, a B CKBaxuHHe y c. Benanu- 
wuHa 91 M. 

B meppoli cKkBaxkuHe B MHTepBaie rily6unH 342—371 M u 379—383 
TIPOMWMeHbI WJIOTHbIe, OCKOJIbUAaTbIe, TEMHOKOPHYHEBHIe WH YepHble TIMHbI C NPO- 
mlacTKaMM KOHToMepaToOpekyuli HM BKJUOVeHHAMM OOOMKOB rHelicoB. Bo 
BTOPOM CKBa2KHHe, PaCciOsO*KeHHON JO*KHee, B MHTepBalax riyOun 444,35— 
4448 m u 479,35—482,2 mM mpoliqeHbl MponMacTkH KpelKAX MOJIOMMTH3HpO- 
BaHHbIX OpfaHOreHHO-OOOMOYHEIX H3BECTHAKOB. OTH NpOMMacTKM U3BeCTHA- 
KOB H TMH MpHypOueHbl K HM2KHeEH YaCTH TOU KOHTIOMepaToopeKIHH. 
B cxpaxkuue y c. BewaHHuMHa MOUWLHOCTb STOH HW2KHeEH WacTH C ABYMs Mpo- 
rulacTKaMM JOJIOMUTOB paBHa 41,15 m, a B cKBaxuHe y c. Hopo-Iloxposcxoro 
MOILHOCTh OpeKUHH C ABYMA MponmsacTKaMu TIMH paBHa 65 M. a 
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Huxke KonraomepaToOpekynH ckBaxuHa y Cc. Hopo-IlokposcKoro Bon 
B Cepble H YepHble TIMHbI M aJICBPHTbI C YrIOBaTbIMM OOJIOMKAMU H3BeCTHAKO 
€ IpomlacTKOM NOJIMMMKTOBOrO MecuaHHka, cofep2xallero OOJIOMKH KpeMHH 
CTbIX H OCHOBHBIX S*py3uBHbIX MOpos, UMelouero MOWHOCTb 5 M. Beero Mc 
9THM PIMHaM CKBaxHHa mpouwia 43 mM Wo 3a6008. 

Y c. Bestannuuua, KpOMe KpHCTaJWIM4eCKHX MOPOM, BCTpeyeHb! TaJIbKH Vi 
O6IOMKH KapOoHnaTHbIx nopog. Ha riay6une 393—403 M B HUX BCTpeyeHb 
O6IOMKH (opamuHudep; mio ompenesennio JI. M. Paysep-UepHoycosou, 9TH 
(PopMBI BCTpeyaroTcs He BbIle WBarepHHOBoro ropHsoHTa. C sto 2%e rlyOu- 
HbI B raJibKaX BCTpeyeHa Opaxuomofa, HanomuHatoulad Atrypa. CKxpaxkuH 
y c. Besanuunua nox, KoHrIOMepaToOpekunel BOMMAa B TOJILLY MWOTHbIX JOJI0- 
MHTOB Ceporo IBeTa C MpoxKWIKaMM MW rHe3sqaMv Prunca HM C ABYMA Mpommact- 
KaMH 3@JIeHOBaTO-JIMJIOBOrO WBeTa MecuaHHWKa, TakKe CoepxKalllero MporxmuJ- 
KM rumca B uHTepBastax 493,4—494,3 m u 497,75—498,2 m. OOujaa MoUNOCTH 
JOJIOMUTOB, BCKPBITHIX LO 3a608 CKBaXKHHbI, MOcTHraeT 27,2 M. 

Tlpupegenuble KpaTKue JlaHHble O pa3spese KOHTIOMepaTOBoOpek4HeBoit| 
TOU Mpexke BCero MOKA3bIBaIOT, YTO MPpHHOC OOJIOMKOB PHeEMCOB MpOUcxo- 
WI, KoHeuHO, He c Ypasa usu Basrulickoro wlMTa, Kak IIpHHATO OObIMHO 
CUHTaTb JIA BCeX TEPPHTeEHHHIX OCAMOUHHIX OTJIOMKeCHHU, PASBHTHIX Ha CeBepe 
w BocToKe Pycckow lwaTpopMEl. 

CxomcrBo rHelcOB H3 KOHTIOMepaTOBOOpeKuHeBOH TOJIUM Cc rHelicamM 
(byHaMeHTa 3 CKBaxKHHbI r. Bawaxubl yKa3blBaeT Ha TO, YTO BO BpeMsA OOPa-' 
30BaHUA JOJIOMHMTOBOM WM TIMHMCTOH TOI, MOACTHIAIOIUx Opekuuio, B Ko- 
BePHHHCKOM palioHe ToppKoBcKOW O61. HaxOWJICA SHAYHTeJIbHbIN KpsK U3 
THeEHCOB, BOSBbIIMAaBIUHHCA B pesbede muiaThdopmpl. Bpems ero cyulecTBOBaHHsa 
coBilalaeT CO BC€EM HHIKHHM TaJleO30eM, TaK Kak OTJJLO2XKCHHA HHKHETO KEM 
6pux orcyrerByioT B KoredbHuue, BaslaxHe H Ha BCeM CeBePO-BOCTOUHOM 
ckloHe TokMoBcKoro cBofa dyHwamMenta. B cpeqHeM MH BepXHeM JleBOHe 
OOJIbIUHM TOTpyxKeHHeM WaTPOpMbl COBMaaeT WH YacTHUHOe TorpyxeHue 
rHeHCOBOrO KpsxKa, OTKYa CHOCHIMCb OOJIOMKH rHeHCOB Tipu OOpa30BaHHl’ 
HWKHEH YaCTH KOHTIOMepaTOBOOpeKUHeBOH TOVJILIM 

Her ocHopaHua pesxnoaratb, YTO B KapOoHe UM NepMu 9TOT KPAX Mepe-} 
KpbIBasica MOpeM. HaoOopor, cKopee MOXKHO C4YMTATb, YTO B KOHIe NepMu Kf} 
B HHKHeM TpHace STOT KPAX elle Goulee MPHNOAHAJICA, KaK VW BCA IaTdopma, | 
B CBA3H C YM, BepOATHO, OOpas0Baslacb Nepemsitaa Tosta Ilygexa u Ka-} 
TYHKOB Ha Bovre B pesyJIbTaTe CNOI3AHHA TIbIO H3 MIPWNOMNATHIX CcJIOeB, 
KapOoHa MW MepMH Ha JlexKalllyio y 1OX%KHOTO MOAHOXKUA KpAKAa TOJMLy TaTap-| 
CKHX oTJO*KeHHH. Bat-KeoBelickad TpancrpeccuA MOpA Ha TwaTdopMy cBA-) 
3aHa C KPVNHBIMH OMyCKaHHAMM yY4acTKOB WiaTP@OpMbI, COMPOBOXKLaBIUHMH 
Hayao OCaKOHaKOMIeHHA B IOPCKOM MepHoswe. C STHM BPeMeHeM OJDKHO 
ObITh CBA3AHO OOpas0BaHve M BePXHeH YacTH KOHTWOMepaToBOOpeKuMeBOn 
TOM Ha MecTe ry6oKO Morpy3sHBllerocA KpA2xKa HW ero CKJIOHOB. Co3smanue 
B Me3030e OOpaTHoro pebetba — riyOokok BamMHbI Ha MecTe Maseo30u1CcKOrO: 
Kps2%Ka —H MOPJIO TOJIbKO J[aTb BOSMO?KHOCTh OOPaz0BaTHLcA TOME 6atTa u 
KeJIIOBeA MOULHOCTHIO WO 400 M. 

IIpoucxoqupmue B Maseo30HcKoe HM Me3030HiCKOe BpeMaA TeKTOHMYeCKHe 
IBYOKCHHA Ha 1OPO-BOCTOUHOM Kpae rilaBHOro Me3030iiCKOrO poru6a ceBepHoit 
NOOBHHbI Pycckoh mlardopMpl Opium B MeHCTBUTebHOCTH OesyCOBHO 
clOxKHee, YEM OOPHCOBaHHAaA BbIWe MOCMeLOBaTebHOCTh U3SMeHeHHH. B non- 
TBEPKMeHHe CYUleCTBOBaHHA MaleOsOucKOrTO KpsAx%Ka MOMKHO HAMOMHNTh, 4TO 
Ha CeBepo-3alaqHOM Kpae MesosoHcKoro riaBHoro mporu6a PyccKoh naar- 
tbopMbl pacnosoxweHa CouuraJiMuckant aHTHKIMHAasIb CeBepo-BOCTOUHOrO MIpo- 
cTupanHua uw uTo Kyroxo-Kuumenrckaa nomoca MOAHATHH UMeeT TakxKe 
CeBepO-BOCTOUHOe Mpocrupanue. Hakonen, Cyxonckuii Baw uMeer ToKe 
ceBepo-BocTouHoe mpocrupanue. Bce 9TH NOMOXRKUTebHbIe CTPyKTYpbl OKaiiM- 
MOT C CeBepO-3allaa Mes030HCKHH PiaBHbIM Mporu6 miaTdpopmMpl. B caq3n 
C 9THM ero OKaliMJIeHHe C IOPO-BOCTOKa TakKxKe MOJNKHO ObITh CeBepO-BOCTOYU- 
HOrO MIpOcTHpaHHsA, MO KOTOPOMY M MpOTArMBaJIcH THeEMCOBbIN KpAx%K B Maeo- 
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soe H B Havale Me3030a B ToppKoncKoli 061. T1pogouKennem ero K ceBepo- 
-BOCTOKy sBuIseTca KorebHuyeckuii BbICTyn (byHaMeuta, yCTaHOBJICHHbI B 
OAHOH TOUKE MO 3aJleraHHIo BepXHero eBOHa Ha KPUCTaJIMyecKoM dbyHsma- 
MCHTe, BCKPBITOM Ha aOcouNOTHOI oTMeTKe —1767 m. Ilpu 3tom culeyer 
OTMeTHTb, 4TO KorebHMYeCKHit BbICTyN (byHaMeHTa pacmouoxKeH Ha Bo- 
CTONHOM CKJIOH€ THeHCOBOrO KpsxKa, a He Ha 3alaqHOM, Cy NO WaHHbIM 
YHOMAHYTHIX ABYX CKBaxHH. C sTOH xe OOacCTbIO BOCTOUHOPO Kpast Me3030%1- 
‘Koro rlaBHoro Nporu6a PyccKoli maaTopMbI CBA3aHbI MArHHTHbIe anoma- 
JIMH, HMeloulwe CeBepO-BocTOUHOe MpocTupanne. 

ToppKoBcknit rHelicoBbIli Kpsx%K He ABUJIAeTCA NIpOOJKeHHeM TOKMOBCKOrO 
u TaTapckoro cBoq0B KpHcTatmMuecKoro dyHaMenta, Tak Kak TOKMOBCKUii 
cBOq NorpykaetcA K CeBepO-BOCTOKy Mexyzy ToppKoBcKim KpsxKem u Ta- 
TapCKHM CBOJOM, CYA TO MaHHbIM 3aJleraHua (yHMaMeHTa BO MHOrHx CKBAa- 
?KHHAX, BCKPBIBINHX ero B 9TOH YacTH PyccKor naaTdopmpr. JkucsoKanuu Ha 
p. Kapuie, BbIBOAALIHe Ha TOBEPXHOCTh OTMOXKeHHA CpemHero KapOoHa cpesu 
TLIOMALH pasBuTuA TaTapcKoro Apyca, MepeKpbITOrO IOpoli H MeJIOM, yKa3bI- 
BaloT Ha HeCOMHOKPATHO MOBTOPABIUIHeCA Ha WaTpOopMe TeKTOHHYeCKHe JBH- 
YKCHHA OOJILUIOH AMIINTYAbI, MPOMCXOAMBIUHe B Masleo30e H Me30300. 

TouHo Tak 2%e OOHapyxKeHHe MOLIHOM TOM KOHNrIOMepaToOpeKunit U3 
rHelicos B ToppKOBCKOH OO. yKa3bIBaeT Ha TO, YTO HeJb3a cdbyHament Pyc- 
CKOH TWlaT@OpMbl pacCMaTPHBaTb Kak CTAaOMJIbHbIM Cc Havasa mMasmeo30s U 
HeCYWIHH TOJIbKO CJlebl YPOSHOHHOK HU aOpa3sHOHHOH MeATeJIbHOCTH, CBA3aH- 
HOW C 9MeHporeHHyecKHMH JBMXKCHHAMH Ha TeppHTopuu WiaTdpopmpt. Haxo- 
2KeHHe Ha Pycckon niaTmopMe KPyNHbIX JOKAJIbHEIX TUCMOKalul Mepecraer 
ObITb YHHKAJIbHbIM, TAK KaK Ha Heli TeMepb He OHA TOMbKO Camapcxkas JlyKa 
BaCJIY2KMBaeT BHHMAHHA TeOJIOroB. 

Heo6xoqHMO 3aHATbCA BbIACHeHHeM TIpocTuHpaHua LopbKoBcKoro rHelico- 
BOrO KpsxKa HW ero cBaA3H C KoTesbHHYeCKHM BBICTYNOM dyHaMenta c 0683a- 
TCJIbHbIM BbIACHeEHHeEM ero CKJIONA K Me38030HCKOMY TvlaBHOMy uporu6y Pyc- 
CKOH NuaTpopMbl H BooOuIe OoJlee BHAMATeJIbHO OTHeCTHCb K JIOKA@JIbHbIM 
TIpOABJICHHAM TEKTOHHKH Ha TWwlaT@OpMe, Tak Kak CTaqMaA ee H3yYeHHA, WaB- 
asd lpemcraBJleHuA O CHHeKJIM3ax WH CBOMaX, 34KOHYeHa WM BOSHHMKIMHe T0- 
TpeOHOCTH B OoJIee MeTAbHOM 3HaHHH TeoJOrHH WaTdopMbl TpeOyloT ee 


Ja JIbHenWero W3y4eHHA. 


Bcecow3Hblii Hay 4HO-NCCJeOBaTeIbCKHK HoctymHu10 
reosoro-pasBeOUHbIH Hed@TAHOK 16 XII 1953 
HHCTHTYT 
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Jlokaayn AKkayemun Hayr CCCP 
1954. Tom XCV, NM 2 


EOJOrHA 
q HW. A. FOPKEBHY 


PACHMPEJEJIEHHE OPTAHHYECKOFO MATEPHAJIA 
B KEMBPHHCKOH TOJILLE HPKYTCKOFO AM®HTEATPA 


(ITpedcraeaexo axademuxom C. H. Muponoeeim 16 I 1954) 


Hamu W3ydeHO HECKOJIbKO pa3pe30B KeMOPHS, BCKPDITHIX CKBaxKUHAMH Ha 
TEPPHTOPHH, PacmOORKeHHOH K ceBepo-3anaay oT BaiikanpceKxo-IatomcKkon 
CKJlaqyaToH O6slacTH HK ceBepy oT BocTouHoro Casna. 

Ha cusautax vu ruelicax mpoTepo3oa 3feCb 3aJleraioT necuaHuKu, MepreaV 
HM aJICBPOJIMTbI, CMeCHAIOWIHeECH COJIGEHOCHO-OJIOMMTOBOM TOLIeH, OTHOCH- 
UulMecA K HH2KHeEMYy KeMOpnHio. Hag covleHOCHO-ROJIOMHTOBOH TOME 3ameratoT 
M3BeCTHAKH C BeCbMa PeAKHMH MAJIOMOLLHEIMH TpOCJIOAMU aJIeBPOMHTOB Ww 
aprHJIJIHMTOB, YCJIOBHO OTHOCHAIMeca K CpeqHemy KeMOpuio. [panna mMexrly 
HW2KHHM H CPpeHHM KeMOpHeM IpOBOMHMAacb B KPOBJIe CONeHOCHOM TOV. 
OyHako HaxOKa HWKHeKeMOpHucKOH dbayHbt (Bulaiaspis) sHauuTenbHoO 
BbIMe COJIEHOCHOH TOJIMIM H BbIABJICHHOe HalIMMH MCCJIeOBAHHAMH pacmpo- 
CTpaHeHHe 3aCOJICEHHOCTH OTJIOKeHHH Oosee uem Ha 100 M BbIIlIe ABHO BbIpa- 
XKCHHOH TPaHHIbl COJICHOCHOH TOJIMIH MO3BOJIAIOT CUHTATb, YTO BOIpOC oO rpa- 
HHIle Me@*K Ly OTJOXKeHHAMH HMKHerTO H cpesHero KeMOpuA ocTaeTcA HesC- 
HbIM. B mocseqyIouleM H3JIOX%KeHHH YTY TOJILMLY MbI OO6O3HaYaeM KaK Hepac- 
qJIeHeHHy!0 Cini+2 

Ha pa3JIM4HbIX TOPH30HTaxX KapOOHaTHOH TOJIMIM KeMOpHaA 3avsleraer 
TleCTpOUBeTHaA MeCuaHO-rIMHUCTaA TOJlla BepxHero KeMOpua. O6ulaa MOLI- 
HOCTb OTMOXKeHHM KeMOpHA DOcTuraeT 2000 M, H3 KOTOPHIX OKOJIO 250 M mpH- 
XOMMTCA Ha BepXHeKeMOPHiicKHe IleCTPOUBeTHI. 

PacnpefemeHve opranvyeckoro yrulepoma B pa3spese OT Oovlee HH3KHX 
POPH30HTOB Cm K BePXHHM, BCKPBITBIM CKBayKHHaMH B /YKuraJIOBCKOM H 
Boxauckom paiouax u Ha p. Benou, xapakrepu3yetca cleqyiouluM oOpa3s0m 
(cm. Ta6a. 1). 

JIumb B aByx 43 130 ucceqOBaHHbIX OOpa3ll0B KeMOpuHA OOHapyxKeHo 
6onee 0,5% opranuyeckoro yruepoga (0,57 u 0,84%). Bo Bcex ocTaJIbHbIx 
oOpasmax comepxaHHe Copr OGbIUHO BbIPamKaeTcH  BeJIMMHHAMH OKOJIO 
0,1—-0,15%, mocruraa B HeKOTOpHIx culyyaAx 0,25—0,3%. 

Yuutpipas, YTO COMep2KaHve Opranuyeckoro yrulepogza B O,1% cBolcTBeH- 
HO jlaxke H3Bep2KeHHbIM TlopowaM HM He BbIpamwKaeT mpoiecca HaKOMNJIeHHA 
OpraHHYeCKHX BeIIeCTB, MOVKHO 3aKJIOUXTb, 4TO B Soule YacTH KeMOpHii- 
ekoli Tommu MpxyrcKoro amiuteatTpa He MpOMCXOAMJIO HaKkOIeHuA OpraHH- 
yeCKOrO MaTepHawla. ITO MOKeT OObACHATHCA CKY HOM OPpranH4eckOH %KH3HbIO 
6accefiHOB OCaNKOHaKOMJeHHA, OOJbINOM CKOPOCTbIO HakOMWIeHHA OCaTKOB 
WIM, HaKOHel, HCUCSHOBCHHeM YaCTH OpraHuyecKoro MaTepHada B Mporecce 
ero pa3ioxeHus. Bropoe mpeamoiomwKeHHe HaM KarKeTCH MaJIOBepOATHBIM, 
Tak KaK HU3KHe COlepKanHuA Copr OMMHAKOBO XapaKTepHbl WIA PasJIMYHbIX 
JUTOMOPHYeCKHX Ppa3HOCcTeH MopoL. 

DlemenTapHbl cocTaB opraHMyecKoro MaTepHaJia, BbIMeeHHOrO M3 4H- 
CTLIX JOJIOMHTOB MyTem pacTBopenusa KapOonaTos B 10% HCl (lO aHHbIM 
ananuTuyeckoli sa6opatopuu VUucruryra uedru AH CCCP), mpumepxo 
COOTBeETCTBYeT XapaKTepHCTHKe OpraHHyecKkoro MaTepHasia U3 6olee MOJIOMbIX 


nopou. 
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Weavowuing 4 


Hepacrsop. 
Xapakrepucruka paspesa (cHu3y BBepx) B 10% HCl CO2, %o Coprr lo 
ocTaTOK, °/5 


1, Teppurenupiit ropu30nT (Hu3sbI C,), h = 250 M 
IlecuaHuku yepHble u Haat Ga e cpemHe- 
BEPHUCTHIE ... .. ent? Atak 88—96 | 0,25—2, 
TeMHbIM PIMHUCTHIH caaner . : Nae 84—85 0,2—1, 

. Meprenmbuo-necuaHbi ropu30HT h = : 200 wt 
Mepreab TeMHDIM u ergoeare: CepblH; O.10- 
VOU INS ONAUOMAE 4 6 b 6 5 6 0 osm G6 34—64 12—26 0 ,09—0, 32 
IlecuaHuk roukosepanctbt Ss age 


05 | 0,02—0,13 
3 10,170.89 


bo 


OPHICOBaHHbI . . . . ee 65—69 2—9,5 O0—0,08 
3. Teppurenxo- _pumpoxumudeck uit ropu3out, ae 
= 400 m 
JLONOMUT Cepbiit H TEMHOCepbIH, 3aCOIOHEHHDIK 5—18 25—43 0,10—0, 22 | 
AHrHApHT HW AOJOMUTH3HpOBaHHDIA anrugzpug| 0,3—24 0,2—10 0,05—0,19 | 
4. KapOonaTHO-ruapoxuMuyeckni TOPH3OHT 
JloulOMUTHI Cepble 4 Pana EE uHOra 3a- 
COJIOHCHHBIE . . . . Bt ahs a | “ees 33—47 0,10—0,15 
5, Vi3BecTKOBO-OJIOMHTOBax roama 
Vi3pecTHaAkH Cepble, TeMHbIe M YepHble, HHOr Aa 
JIOMOMHTH3HpOBaHHbIe. . .....--- 1—8 39—43 0,02—0, 22 
VIOUOMMTEI-CEDEIC se ory inne ce tee nen tae 0,3—1,4 L5G 0,09—0,15 
VM3BecTHAKH MH JONOMHTHI nec 4aHucrbie, TeM- 
HbIe HW cepple .. . SE) cee? 11—36 22—33 0,11—0, 84 
IlecuaHuk U3BeCTKOBMCTHIi u orumconanuptii 46—59 6—14 0,412—0, 22 
Tunc cepbii, M0THbIH B BepXHeH uacTH To- 
pusonta... ee eee eee 612 3—3,5 | 0,04—0,27 
‘6. Tlecrpoupetuas Tommta ice 
K pacuo6yppie anenpomATE, apruJsuTh vu 
MeDreyHis Bea. Raeh ee dae ae ake 52—80 8—13 Cueqbl 
NAOMI ITA 2 
Ce ee dete ieee 
Cc Cc 
Tel Pa 


B °/) Ha opr. Maccy 


CarKUCTOe BEDIECTBO, BbIeeHHOe 13 
UOHONUOE 45 95 a 5 6 5 9 6 = o ao || Od,40 | Siar 29,08 1d tO 
TemHooyppiit TOpoMlox, BHI CHHbIK 
u3 ceporo jONOMUTa, C OUTYMH- 


HO3HBIM 3allaXOM... . Ea Ih Mtl | aly 78) 26 ,87 ee II ales} 
Yepxplt mopomoK u3 ceporo 3aco- 
J@HHOrO JOJIOMUTa .. . 31749 6260 4nOGm eZee oe LOM undies 17 


Uepupiit TOPOMOK M3 noaomuta B HH- 


Baxi COTCHOCHOM, LOMUM Aner or cOn | soeae al dice 9,80 Mme) 6,3? | 


KOHMeHTPHpOBaHHbI It SJIeMeHTapHOrO aHasM3a OpraHMuecKkHii MaTe- | 


pHa B IPUCYTCTBHU BOI HaOyxaerT, yaCcTbio MepexOAA B KOJJIOHAHOe COCTOSR- 


Hue; TO MeucTBueM XPOMOBOLO aHrHApuTa B C€PpHOKHCJIOM PaCTBOPe JOBOJIb- | 
HO JIerKO OKHCJIAeTCA. Bce 3To yKa3bIBaeT Ha TO, YTO OPraHHYeCKOe BeLTeCTBO | 


KeMOpHHiCKOH TOMI He NOABepralocb HHTCHCHBHOMY paspylIeHMIO OKHCJIH-— 
TCJIbHBIMH TpoleccaMu. CeqoBaTeJbHO, MpemmooweHHe O6 yHHUTORKeHHH | 


3HAYMTeJIbHOH YACTH eo B Mpolecce pa3sJioxKeHuA He Nodyyaer OOOCcHOBAaHUA. 
TakuM OOpa30M, HU3KOe COsepxKaHHe OpraHWyecKkoro MaTepHasia B UCceNO- 
BaHHbIX pa3pe3ax KemMOpHiicKoH Town Mpxytckoro amdureatpa moxHO 


OObACHHTb TOMbKO Cla6bIM pactipocTpaneHnem ero B G6acceline HaKOMMJIeHHA 


ocalKOB KeMOpuaA Ha avHoM yuyactTKe. 


Vuctatyt neptn Tloctynni0 
Akayemun Hayk CCCP 24 XII. 1953 
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4oxnaage Ankagemun Hayx CCCP 
1954. Tom XCY, Ne 2 


METPOPPA®HA 


A. A. APCEHbEB 
MHEJIOYHBIE MOPOLbI BOCTOUHOKM CHBUHPU 
(IIpedcrasaexo axademukon B. A. O6pyuesoim 28 I 1954) 


BplnBeHHOe B NOCMeqHee BPeMA UWIHPOKOe pacnpoctpaHenne leOUHBIX 
Tlopox Ha TeppuTopun Bocrounon Cu6upu mpencrapser 3HauuTeJIbHbI HHTe- 
pec. Ha HeoOxoqumocth ux CHelvabHOrO W3y4eHHA aBTOp yKa3bIBas ere 
B 1946 r. Hacrosijee coo6ueHve KacaeTCH HeEKOTOPbIX BOMpOCOB CTPyKTypHo- 
TeOJIOrHyecKOH MO3HUMH WeOFHbIX mMopox Bocrounoh Cu6upu, reneruuecku 
CBA3AHHBIX C PpaHuTOUaMu. Croga OTHOCATCA: HMAKHEeMaMeosolicKHe Hedbesm- 
HOBbI€ CHeHHTbI, POPMALHA BaPHCCKHX, U[eJIOUHbIX PTpaHHTOUAOB 3abaliKkasba 
M WwaTMOpMenHad (opMalluA Wocmeropckux WeTOUHbIxX nopom Asmmaua. 

Han6Ooubuiee pacipocrpanHenve HMeIOT SFHPHHOBbIe rpaHuTouAy 3abait- 
KaJlba. Bnepppie o6pa3iibl rpopyauToBor noposb us Bocroynoro 3a6aikaba 
6plmH onucanp A. IJ. Kapnuuckum (*) B 1903 r. B mpegenax SanagHoro 
SaOalikallbaA HaJIMuHe ULeIOUHDIX TpaHHTONAOB HW SPHPHHOBbIX KBaPILeBbIXx 
mopdupos oTmeyeno B. A. O6pyyespim B ero MoHOorpaduu no CeteHrMHcKoli 
Jlaypun (1°). Macmira6 2xe 3THX NpOABJICHHH BbIABYJICA JIMIIb B MocseqHee 
jecatusetue. B HacTosllee BpeMA Ha TeppHTopHH SaOalikallbaA U3BeECTHO 
OoKoJIO 70 BbIXOROB UIeJIOUHbIX PPaHHTOMAOB WH HX XKWJIbHbIX LepHBaTOB, pac- 
MOMOXKCKHHIX B BHA TMOJIOCbI, NPOTArMBalOMleicA Ha paccCTOAHHe OKOJO 
1000 km ofr Gaccef#tHa p. Ombgoh Ha ceBepo-BocToKe, Yepe3 OaccelHbl 
pp. Hepuu, Uurogp, XuaKka u Yap Wo Oaccehna p. JKugbI Ha twro-satlase 
(1). Ha repputopuu SanaguHoro Sa6alkalba B OONacTH pacipocrpaHenua 
WIEOUHbIX MOPOA MPPoMaHble WIOMALM CarawrT JeHKOKpaTosble, CyOules04- 
Hble PPaHHTOH bl, OTHOCAILMECA K NepBoh (ase BapHCCKOrO TEKTOHO-MarMaTH- 
yeckoro wHkKa. Ha nopblliieHHy!0 WleJIOWHOCTh STHX TOpos OOpailla/l BHHMA- 
Hue eme B 1914 r. B. A. O6pyuen. 

K mosque cbase Toro *e BapHCCKOPO TeKTOHO-MarMaTH¥eckoro WAKA 
OTHOCHTCA BHeApeHHe IMeJIOUHBIX TPpaHWTOHMOB, MpeACTaBJIeHHbIX 9THpHHO- 
BbIMH [paHHTaMU, PpaHOCHeHHTaMH, KBaplieBbIMM CMeHUTaMH HW CHeHHTaMK, C 
armavTOBbIM XapaKTepoM kpucTalinsaunu. IIpeoOsamgaiomimmMu THIaMH 
ABJIAIOTCA PPAHOCHEHHTHI HM B OCOGeCHHOCTH rpaHHTbl, JIA KOTOPbIX XapakTepHo 
BbICOKOe COMeEp*KaHNe KBapila, MOCTHTarOlllee B HeKOTOPbIX PaSHOBUJLHOCTAX 
45—50%. K noposaM xKHJIbHOM CepH, CBASAHHOM CO IleJIOUHbIMH TpaHATOH- 
JlaMH, OTHOCATCA WeOUHbIe TpanuT-Mopdupbl H CHeHHT-MOpuphl, leJOyHbIe 
KBaplleBble MOpuphl, WleOUHbIe MerMaTHTbI HM aJIbOMTOBO-KBaPIeBbIe AKUAKM 
c srupuHom. KouimuectBo TEMHOMBeCTHBIX KOMNOHCHTOB B NOpOMax UleMOYHOrO 
KOMIIeKCa B CpeHeM KouleOsIeTCA B Upesetax oT | Ho 15%, HO B H€KOTOPBIXx 
XKWJIDHBIX CHeHUT-opdupax HW KBaplleBbIx Nopdupax Mocruraer 30%. 

O6umli MuHepasornyeckHH COCTaB IeJIOUHDIX TpaHHTOMAOB HecdOz7KCH- 
MHKPOMepTuT, KBapl, STMpHH M PHOeKHT; USpeKa BCTPeualoTcAa KaTadoputr, 
SHAPMATHT, abOUT, OHOTHT u Zp. AkmeCCOpHbie MHHepabl — anaTHr, (psn100- 
‘pur u ap. [lerpoxumuyeckuMu ocoGeHHOCTAMM 9THX TpaHUTOHLOB ABIAOTCA 
-BbICOKad KHCJIOTHOCTh, 4pesBbIdaliHad OeMHOCTb KaJIbIlWeM M MarHueM H pes- 
Koe mpeo6lalaHue HaTpuA B CcocTaBe meouen. 
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[laa pasypelieHia MpoOseMbl MpOHCxO*KeHHA UleJOMHbIX rpaHHTOuOB 
HYXKHbI elle JaJIbHeHIUMe HCCJeOBaHHA. B HacTosulee BPeEMA MOMKHO TOJIbKO 
OTMCTHTb, YTO OOPasoBaHHe HX MyTeM eCHJMKalA4H BPA JIM BOSMOXKHO, ecJIH 
yuecTh reoulorHyecky!lo CHTyalluio H lpeoOsakaHve B LUleJIOWHOM KOMIIJICKCe | 
MOpO MOBbILIeEHHOH KHCJIOTHOCTH. Her Take HHKaKMX JaHHbIX, yKa3bIBalo- 
WIMAX Ha pelllalolllyio pOJlb ABJIeHHA MeTaCOMAaTO3a IIPH o6pa30BaHHH STUX 
nmopon. IlocremenHoe yBesIM¥eHHe UleIOWHOCTH B M@arMaTH¥eCKHX o6pa3oBa- 

HHAX BapHCCKOrO MarMaTHy¥e- 
Cane. S 10 20 ad cCKOro WHKJIa rOBOPHT CKOpee O 
BO3HHKHOBeHHH LLe@JIOUHbIX MO- 
po B pesyJIbTaTe H3MeHeHHA 
cocTaBa MarMbl B BepXHHX Ya- 
CTAX MarmMaTHYecKoro ouara 
JO, BUIMAHHEM TIpHTOKa 9Ma- © 
HauuH, OoraTbixX HaTpOM,. — 
KPeMHe3eMOM H 2KeJ1e30M, 060- 
COOMBIIHXCA B 6OoNee Ty6o- 
KHX WaCTAX OY¥Aara B MO3RHHE 
cTaywH MarMaTHyeCKOH 9BO- 
mounu (2). B 3amaqHom 3a- 
OalikaJibe MOBDbIMNMeHHaA Lle- 
JIOMWHOCTh OTMeUACTCH TAK2Ke HH’ 
JA Me30KaMHO3SOHCKHX, rlaB- 
HbIM OOpa30M 9pdy3HBHbIx 
o6pa30BaHul, HO B OTJIHUHe 
OT BapHCCKHX, B 9TOM CJlydae 
HaHOouJlee WewlOUHOM xapak- 
Tep, Hapaay c rpaHHTouyzamMH: 
MaJIbIX HHTPy3HH, HMeIOT Tak- 
2Ke OCHOBHbIe MOpoybl — Te- 
INCHHTbI WH He*esIMHOBbIe 6a- 
Puc. 1. JIvarpamMMa xuMuuecKuX COCTaBOB Marma- 34JIbTHI. 
THYECKUX LOPHbIX NOpoR SananHoro Sadakikanps. OduMh wWeoUHOK Xapak- 


J — pepuue rHehcoBuquble rpaHuTbl, 2— maseo- Tep BapHCCKHX H Me30KaHHO- 
3OHCKHe TpaHUTbI uM rad6ponzb, 3 — Me3s030HcKue eee ‘ 
apdysuspl, 4— Me3s030HCKkadA Masan MBTpy3ua, J — SOHCHE, MATM are ae 


Me30KaliHosolicKkue Oa3atbTBl u TemenuTH, 6— POM SamannHoro SadaiKabsa 

CpeMHMH THIL U3BECTKOBOMeNOUHDIX accounaunii ACHO BbICTyNaeT Ha MpHwiarae- 

(A. H. Sapapuyxut, 1944), 7 — pocrounoasuatc- MOH “mMarpaMMe (110 SaBapuu- 
H. 193 % 

Kad MeOuHaA NpoBnnnua (A. H. Sapapnykun, 1939) KOMy), Ha KOTOpoi HaHeceHD 


BapHallHOHHble KPHBbIe, OTBe- 
yaloulwe NWaJleOZOMCKHM TpaHHTOHAaM WH Me3030HCKHM HM KaWHO30HCKHM Mar- 
MaTH¥eCKUM OOpa3soBaHHAM 9TOH OGONacTH (puc. 1). CpaBHeHHe moso- 
*KCHHA 3STHX KPHBbIX C BapHall[MOHHbIMH KPHBBIMH, MOJIYIeHHbIMH Win” 
CpeHero THIa H3BeCTKOBO-LIeJIOUHBIX accolMalul uM AH mopox BocrouHo- 
A3vaTcKOli UeOUHOH MPOBHHIIMH, MOKa3biBaeT, YTO MarMaTHyecKHe O6paso- 
BaHHA Sanalnoro Sa6akikasbA B IWeJIOM OTJIMYAIOTCA MOBBILMeHHOH WeOUHO- 
CTbIO, B pAe ClyyaeB Marke Oolee BLICOKOM, Yem B Cepuun Bocrouno-Asuar- 
CKOH ImeouHOn mpoBunynHn. Tlocaeqnee cnpaBeaquBO JIA Me3030HCKHX Ma- 
JibIX HHTPy3HH, YaCTH Me30-KaHHO38O0HCKUX O6a3aJIbTOB HU TeWICHHTOB HW WIA: 
9THPHHOBbIX TPaHHTOHLOB SabalikaJIbA: COOTBETCTBYIOIIMe UM KPUBbIe B O6eHX- 
NJIOCKOCTAX IHarpaMMb!I Pe3KO OTKJIOHAIOTCH BIIPpaBO OT BapHallMOHHbIX KpH- 
BbIx Bocrouno-A3naTcKoli WeOUHO cep, B Oe Gouee WeOUHBIX acco- 
unalwnH. PerMonadbHoe pacmpocTpaHeHHe ILeJOUHBIX MOPOR O3BOAAeT BBI- 
AeIMTb OOJacTh Sanaqnoro 3aGaiiKaJbA KaK CaMOCTOSTebHYIO TLeOUHYIO 
lIPOBHHILHI0. 

OcTaHOBHMCA B HECKOJIbKHX COBAX Ha MOAOXKEHHM UeOUNLIX MOpOm B 
CTpyKTYpHOM TilaHe Boctounoi Cu6upu. HanOouee ppeBHuMM meOUHLIMK 
NOpOaMH ABMAIOTCA He*eIMHOBbIe CHCHHTHI, pacmOovlaraioulvecd B CKsamua- 
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TBIX CTpyKTypax MOKeMOpuA (MviaBHbIi aHTHKIHHOpui Bocrounoro Casua, 
Envcelickui kpax u Cepepo-Balikaspckoe Haropee), IIPHMBIKalolllHx C OMHOH 
CTOPOHBI K WaTPOpMenHbIM CTpykKTypaM HpKyTcKOro am@ureatpa, a c Apy- 
roi — kK OOMacTH 3amalHo-cHOupcKux Hw MpHOalikadbcKux Kavleqonuy. Haun- 
Has C 3alama (puc. 2), 3ecb H8BeCTHLI He*eMHOBbIe CHeHUTHI H CeMbBCOep- 
rHTbI Oaccelina p. Kun Me 

TaTapckui MmaccuB He- 

(PesIMHOBEIX CHeHHTOB Hi 

MerMaTHTOB B_ Enucell- \ | 

CKOM KpsoKe. B  102%KHOIi HUTT 4 
uacTH OOpaMJeHHA Up- | iT 
KyTcKoro  amduteatpa | I 


pacnosoxenbl Hedbeun- BESS 
HOBbI€ CHeHHTHI Bepxo- i Vee S 
BbeB p. Bb. Benoh u Se NUE ZnS EN 
pavoua 03. Kocorou. SANE === RN we 

= 3 


B cepepo-BocTouHol 4Ya- 
CTH BbIXOAAT HedeuHHO- 
BbI€e H SPHpHHOBbIe Ciic- 
HuTbI Mamexo-LlynuKkan- 
CKOrO pahoHa H CeBepo- 


3allaHoro IIpu6ai- 
KaJIbaA. oy +? aj fe : 
Munepavioruyeckuit : uMauCKaA 
P | S64 E35 Oe aramoopna 


coctas TaTapckoro mac- 
CHBa He@eJIMHOBBIX cHe- 
HHTOB CJIC,YIOULHH: oc- 
HOBHbI€e KOMIIOHEHTHI — ‘ 
HedeJIHH, MUKpOnepTut, Puc. 2, Cxema pacmpoctpaHeHHA DlentOuHbIx nopogx Boc- 
aJIbOuT, SrHpHH; puMme- TOYHOK sees Ja a ee oe 
foe HET, pee Sena eG TR ps Te nueigeod Cha cc Ha 
QUINT, AaHAJIbUMM, SHHT-  goctoKe, yacTHYHO MepepadoTaHHad Mes0s0licKOl CKaan- 
MATHT, OHOTHT, 3eJIeHbIM yatoctTb10, 5 — O6sacTb KaNeMOKCKOM cKaquaTocTH, 6 — 
LLeJIOVHOL amduoou, BbICTYUbl MOKEMOPHHCKHX MOpoy 

(puoopHt, ccbeu, KaHKpH- 

HUT, COJaJIMT, IeCOJIMTHI, PYTHJI, PYAHbI MHHepad u Wp. CaaHo-npHOahkab- 
CKHe HOPM@JIbHble He*eJHHOBbIe CHEHUTH, WeTasbuo u3syyeHp! B. M. Kynuer- 
ckuM (°), B. C. Co6onepnrm (1!) u ap. 

Buegpenie HedbesIMHOBbIX CHeEHHTOB, MOBHJHMOMY, CBA3aHO Cc pa3JlOMaMH 
B BbICTyNaxX JMOKeMOpHHCKUX MOpOA, CHHXPOHHbIMH PaHHHM CTaWAM Pa3BH- 
THA KaJIeOHCKHX CKJamquaTblx OOacTeH. 

CielyiouluM BO BpeMeHH LUlLeJIOUHbIM KOMIJI€KCOM sIBJIsieTcA CopMallMA 
39THPHHOBbIX TpaHHTOM“AOB BapuccKoro Bo3pacTa. B BocToyHoH yacTH pac- 
CMaTpHBaeMOH OONACTH STH MOPOAbI UpHypoueHbl K YMOMAHYTOMY BbIllIe 3a- 
OalikaJIbCKOMY TMOACY UWLeJOUHBIX TpaHHTOUOB. SallaywHee MbI HaXOJHM BBI- 
XOJbI AHAJOPMYHbIX U[eJIOUHbIX TPaHHTOHAOB B Mpesesax ceBepo-3alaHou 
Mouromuu (pation o3ep Kupru3-Hyp u Xapa-ycy), cpeqHe-Bepxuenaseoson- 
cKOrO MexKropHoro UporH6a TyBuHcKoii aBTOHOMHOH OOacTH M 3allaqHor 
uactu Boctounpix Caan (7, !2). BepoaxTuo, mp Oovlee eTa/IbHbIxX reosoruye- 
CKHX HCceqOBaHHAX B STON uactu Bocrouno Cu6upu, usyaeHHOCTh KOTOpO! 
elle OYeHb Ca6a, GyeT OOHaAPyxXeHO Sovlee WIMpOKoe pacmpoctTpanHeHue le- 
JIOUHBIX MOpoL. 

Takum oOpa30M, IWeJIOUHbie TpaHHTOHAbl, KaK yKa3aHO Ha CXeMe, B OC- 
HOBHOM IIPHypO¥eHbI K KpaeBbIM 4aCTAM BapHCCKOM CKsaqyaTou O6MacTH. 
Buewpenve HX TakxKe CBASAHO C IIMPOKHM Pa3BUTHeM KPYMHbIX Pa3JIOMOB, 
TATOTEIOMUUX, PAaBHbIM O6pasoM, K 30HAM COWIeCHeHHA OONacTeh BapHCcKOH 
CKIaqvaTocTu C BbICTyMaMH KaJieqOHCKOrO (PyHaMeHtTa. 

CrpykTypHad NO3HIMA CJleMyIOUlero, MeC3030HCKOrO LfeOUHOrO KOMIMIEKCa 
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HeCKOJIbKO HHaad. Ilopoabi STOrO BO3paCcTa, H3BeCTHbIe MO HaSBaHHeM Aa- 
WaHCKOrO WeOYHOrO KOMIIeKca, MIpHypOueHbl He TOJIbKO K KpaeBoH 4acTH 
AmjauHcKoro MaccuBa, HO pa3s6pocaHbl Ha OO/IbIUON MIOULaqH, B OTJIM4Ke OT JIH- 
HeHHO-BbITAHYTHIX 30H PaclIpOCTpaHeHHA LWLeJOFHbIX FpaHHTOVOB MMaJleo30x. 
O6pas0BaHHe UleOUHBIX Topon Amana, Tak *Ke Kak WH OMMCAaHHbIX BbIITe 
laJleO3OHCKUX, CBA8AHO Cc MpoleccamMu Aup@epenuMawwu UW IWHPOKMM PasBH- 
THEM KPYNHBIX pa3sJOMOB B Mpemestax AmaHcKoro urmta (*). AnaslorMunble 
aJIMaHCKUM IUeJIOUHbIe NOPOAL! Toro Ke MOC/e~pCckoroO BO3pacTa U3BeCTHbI 
TaKKe S3HAYHTeIbHO 10O2%KHee — B Mpemedax KuTavickow nlaT@opMpl. 

Pesiomupyst CKa3aHHOe, MbI IPHXOMHM K BbIBOJY, YTO pacipocTpaneHHe 
UeJIOUHLIX OPO, CBASAHHBIX C PpaHUTOHAaMH, B OKPaHHHbIX OO/acTAX tora 
CuOupcKol maTdopMbI NOAYHHeEHO OMpexeseHHbIM 3aKOHOMepHocTsm. Hede- 
JIMHOBbI€ CHCHHTbI IpHYypOueHb! K BbICTyMaM MOKeMOPpHHCKMX MOpOs, OKaM- 
JIAIOLHX HPKYTCKHH aM@UTeaTp; STHPHHOBbIe PpaHATbl H CHCHHTHI paciovia- 
raiorca B KpaeBO YaCTH BaPHCCKOM CKMaLYaTOCTH, a Me3O30HCKHH LWLeJIOY- 
HOH KOMIIeKc IpHypoyeH K ApeBHuM TilaTpopmMam — AaqancKon u Kurai- 
cKoH. | 

OcHosBuble 3a,auH aJIbHeHMIAMX UCCIeMOBAHHH IWeJIOUHbIX NOpox Bocroy- 
HOH CuOupH CBOAATCA K CJIeYIOWeEMY: eTaJIbHOe MeTpOJOrMYecKoe H3yyeHHe 
KaK OTJ(@JIbHbIX MACCHBOB, TaK H CTPYKTYPHO-reoJIOrMyecKOH NOSHITHH Hee- 
JIMHOBbIX CHCHHTOB HW UeJIOUHbIX TPAaHHTOHAOB B WeJIOM; H3yyeHHe MocTMar- 
MAaTHYeCKHX IIPOABJICHHH H BCeX BUOB MOJIC3HbIX HCKOMAeMbIX, CBASAHHbIX 
CO WeJOUHbIMH NOpowaMn. 

YxeasaHHble HCCIeOBAHHA MOJKHbI MPOBOAHTbcaA Ha OOULeEM (hOHe KOM- 
IJI€EKCHOH CTPYKTYPHO-reoJlorMHyeckOH CbeMKH OGJlacTeH pacimpocTrpaHeHHusA 
WleJIOGHEIX MOpox Bocrounok Cu6upu. 


Ilocrymu10 
15 V 1953 
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Joxraagpn Axagemun Hayr CCCP 
Z 1954, Tom XCV, Ns 2 


ITETPOlPADU 


A. b. BACTEJIMYC u H. H. HPOCJIABCKAA 


OCHOBHbIE YEPTbI LWBETOBOM XAPAKTEPHCTUKH 
NECYAHO-AJIEBPUTOBbIX OTJIOXKKEHHH 
TEPPMrEHHOrO MEJIA 3AKACIINA 


([Tpedcmaszeno axademuxom J. B. Haauskunoim I1 I 1954) 


1. Lleabio HacTosmel cTaTbH ABAAeTCA NMOCTaHOBKa BONpoca 0 BO3- 
MOXKHOCTH HCNOAb3OBaHHA IBETOBOH XapaKTepMCTHKUM TOPHbIX NOpod AAA 
BBIJeeCHHA MO He TeppHreHHO-MHHepaOrMyeCKUX MpOBMHYHH B TOUAX 
TEPPHIeHHHIX OTIORKeHHH. HeoOxosuMOocTb u3yueHHA yKa3aHHOrO BOoNpoca 
BLITeKaeT Mpex We BCero u3 NOTpeOnOcTeli asporeonoruyeckux pa6oT, npH 
KOTOpPBIX KpaliHe BaKHO WMCTb METOZbI, MO3BOMAIONIMe MpOW3BOLUTb 
nameoreorpapuyeckne PCKOHCTPYKIMH Ha OCHOBE IpH3HaKOB, yjaBsMBae- 
MBIX Cc BO3yxa. MatTepwasoM ia paOoThl NOCAyxKuIM NecuaHo-aeBpn- 
TOBbI€ OTOXKCHHA ANT — CeHOMAaHa Sakacliva, HCCACAOBAHHBIC OHUM MB. 
aBTOpOB seTOM 1952 r. 

2. I[BeroBad xXapaKTepHCTHKa Me€CUaHO-aeBPHTOBHIX OTAOKenHHH Opisa 
nOJyueHa MyTeM CNEKTPOPOTOMeTPHpOBaHHA OOpasilOB Nopok Ha yHUBep- 
CalbHOM qgotTometpe PM-2 c untTepdepeHWHOHHbIMH CBeTOUAbTpaMn *,, 
NO3BONAIONMMM NOTYUNTh KOIPDUMMeHTHI OTpaxKennA MA Ce MyIOWMX 
AMH BOTH (B Mp): 450, 467, 490, 510, 534, 570, 594, 604, 638, 672 u 
699. TlopropHoe cnekTpodotometTpupoBanve OHOrO w TOTO Ke OOpasia 
MOKa3a0, YTO TOUHOCTh Ope eNeHHA KOIPDUUNEHTOB OTPaKeHHA UMeeCT 
cTaTucTuKy cTaHapta (Ss) nopsxqKa 3,6°/,, uro B HepecueTe Ha IBETOBHIC 
KoopmunatH X, Y, Z (7) gaBalO TOUHOCTb OKOJO eCAMHHIbI TpeTbero: 
3HaKka. IIpu cneKTpooToMeTpupOBaHHH UCHOMb30BaaCb B KAYCCTBE HCTOU- 
HMKa CBeTa JlaMia HakamtuBaHua 8 B, MouHOcTbIO 30 Br. I]o Kosddu- 
WHCHTaM CICKTpadbHOTO OTPaxKeHUA BHIUMCAIMCh KOOpLuHaTH YX, Y, Z, 
KOTOpbIe B MaIbHeHMeM NOMBepratHch YTeosOrMyecKOH MHTepuperauun 
mocye UX MaTemMaTuyecKOoh oO6paboTKu. IIpH pacuere KOOpAMHAT BbIUHC- 
J€HUA BeJHMCb Ha CBETOBOM ucTOUHUK C. 

3. Bcero 6p110 uccaeqoBaHo 123 o6pa3ua, OTOOpaHHbIX u3 WecTH 
paspesos (M. Banxan, Taxegoxux, Tyap, Jloman, Atpaxrp, Tam-no.1). 
O6pasybl Mopom oTOupatMcb Cc NOBepXHOCTH OOHAXKeHMH NOCTe UX pac- 
UMCTKH YeOJOrHyeCKHM MOOTKOM. CrpaTurpaduyeckoe pacujeHeHue 
paspesos M. Banxana, Takequuk uv y Tyap mpousBoquaoch no jaH- 
HpIM padot (1,3,4). Kpome toro, B paspese M. Baaxana u TakeqoKuka 
6bila OTOOPaHa *ayHa, MO3BONAIOWaA TOYHO MPMBxA3aTb NOMO%XKCHHE OT- 
Ie JIbHBIX caoeB. B uactuoctu, B M. Baaxane wa rpaHuye alta uw aboa 
mo cxeme (1,4) Obimu Halizenni** Acanthoplites ex gr. nolani Seun., Ac. 
of. aschiltaensis Antts u Ancyloceras sp., ykKas3bIBalol[Me Ha MpHHa Je xK- 
J0CTh C10eB K HOms0HE nolani, T. e. K NOMOMIBe HuxKHErO ambOa. B pas- 


* VYntephepeniuonuble CBeTOPUILTpH! Opi M00e3HO TpeOCTaBeHbl HaM M. B. Ca- 


3 OCTbAHOBOH. 6 
** OnpelesteHHd Mewenunod Obl T106e3HO BHINOMHeHD! A. A. Capelibespbim 4 BooKo- 

30H, amMonuToB—A. E. I a3yHoson. 
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pese Take 72KHK, B HMKHeM ero uacTH Hafigen Cheloniceras sp., a 61u3 
nero B ocpmu Deshayesites bodei Kaen, yka3prBalolju Ha HaMune 01M3 
3TOro MecTa HMxKHero anta. Y OpoBKu, yBeHUMBalomeh paspe3, ObIIH! 
HaHeCHbI TpuroHueBbie pakywiHaKU c Trigonia ci. tatianae Savel (nom.. 
msc.), Tr. ex gr. aliformis Park., Tr. sp. indet. (ex gr. Scabrae), Exogyrai 
cf. conica d’Orb. 

Stu pakylwuakn, 10 MHeHHIO A. A. CaBpeapeBa, O4eCHb HallOMHHAIOT 
Kak 110 (layne, TAK u 10 UX (PaluMaibHOMy XapakTepy TpHrOHMeBbIe pakyI-: 

HAKH BepxHero aibOa Manrpilliaka. 
B paspese Tyap oT6opka oOpasoB} 
Oblla HavaTa BbIMIe COA KpaCHblX: 

: TJIMH, YBCHUMBAIOINMX OappeMCKHe?: 
| a OTJOMKCHHA, HU 3AKOHYeHA B TOME?! 
ax KpaCHOBaTHIX II@CYaHHKOB C Kpyl-- 

YZ HEIMH KOHKpe@llHsiMu, XOpOmmO ma-- 
paIMeMM3yIOWUXCH C TaKHMH Ke? 
mecuaHukaMu B aJbOe Take aku | 
xa (3). Ilo paspesam c Manrpuiisaaka: 
(Loman, Aftpaxtst, Tant-wom) Mbt 
pacnowaraiu NORpoOHEIMH oOnHca-| 

Puc. 1. Cnektpst orpaxenua xapaktepnpix HuaAMM A. A. CaBeabeBa, MO3BO-; 
o6pasnos ¢ M. Baaxana (2) u Tyapa (6). jqypmumu CTpaTurpadbuyecKH TOUHO | 

ISOS IG Ve OLE IIpHBAZaTh BCe OTOOpaHHbIe OOpas- 
I[bl, OXBATHBIIMe HHTePBa OT alta) 
JO C@HOMAHA BKJIIOUMTEbHO. 

4. Hsyyenue KpuBbIxX OTpaxkKeHHA MOKA3bIBAeT, UTO OHH B OCHOBHOM 
Aeaatcah Ha WBa Tuna. TlepBpiii Tum —MOHOTOHHaH KpuBad, NOCTeMeHHO 
NOMHMMAIOWAaACA B KpaCHOH uacTH CNeKTpa Cc HaHOo7ee KpyTOH YaCTbIO 
B MHTepBate WMH BOH OT 510 go 605 mp, Dror THN KpHBEIX ale | 
BCTpeyaeTCA B paspesax kK ceBepy oT M. Baaxana. Bropohk tum kpHBor 
MMeeT MAKCHMYM, OOBINHO pacnoOwaraloluiicA B MHTepBae [MMH BOJAH OT 
e Po ey! OTH KpuBpre Gomee xXapakTepHHI Waa paspesa M. Baxana 
(cm. puc. 1). 


500 600 70D mp 


Dt Sea 


Ta6Onauna if 


Paspe3n 


M. Ban- 
xaH 


Taxeg- 
2KMK 


Taut- 
MOU 


Auipax- 


Toman} py 


Tyap 


rx, y |+0,92]+0,93|+0,87|+0,95]+0,97]-+0,97 


B ta6a. 1 npuBeqenbl 3HaueHHA KosdpuNHeHTOB KOppeaAuHU x,y 
Mex Ly koopqunatamu X, Y. B ra6a. 3 wana omeHKa peambHocTu pasun- 


Ta6Oaunna 2 


Paspesun 


Cratucruka 
M. Banxan| Takerxuk Tyap | Tloutax | AfipaktThi | Tam-uon 
MOnedneed \) es, 2 0,3603 | 0,3710 | 0,3810 | 0,3774 | 0,3706 | 0,3920 
Tucnepena (s2). 2... 0,000141] 0,000301] 0,000885] 0,000338) 0,000716} 0,000199 
Cpemicedii 4.2 as... 0,3556 | 0,3606 | 0,3655 | 0,3658 | 0,3599 | 0.3748 
Jlucnepeusn (s2)..... . | 0,000059} 0,000939] 0,000067] 0,000172} 0,000429] 02000409 
Yuco Ha6moneHuH nn... 23 20 18 22 18 03 
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IMA MCKy Koas@uuMenTaMu KkoppesAuuu ocae mpeoOpasopauna Z 


Pumepa. IIpu stom yudpr Buytpu tTa6a.3 maior 3suauenua t = | 2; — 2, 


o >) 
2a Ze) 
‘me OOO3HaueHuA OOmeNpHHaTHe. M3 pannpx taba. 1 u 3 BUHa CHJIbHaA, 


3 OOWEM OJHOTHNHAA, AMHeiHad CBA3b M@xKAY KOOpmunaramu X un Y. 
B ta0a. 2 qaHbl CTaTHCTHKH, HEOOXOUMBIe WIA CpaBHeHHA cCpeqHUXx 


sHAYeCHUM IBETOBbIX KOOpmuHaT X, Y, a B Tabu. 4 — pe3yAbTaTH! CpaBHe- 
IMA CPCHUX 3HaueHHit (X) mo BceM u3y4eHHbIM paspesam. IIpu 9sTom 
1X,—%oh 


Stare t 


sHYTpH Tao. 4 pacnowaraioTca 3HaueHua t= » Te. Op xs] 


SBIUHCIAIOCh 10 Crbioseuty. 


AHaJM3 IIPHBeXCHHBIX JaHHbIX NOKa3bIBaeT, UTO B oOmemM cpenHne X 
faNO OTMYAIOTCA pyr OT Apyra, 3a uckKMOUeHHeM ByX palioHoB — 
M. Bamxana, B KoTOpom X umeeT pe3sKo MOHWKeHHOe 3HayeHue, u Tam- 


Ta6Oauya 3 Ta6Oauna 4 

= s e 
elec 2 \ Tele 
BW cects aI erenl e ola alee alee 
a et are cs ee Spt haG wg ie 

| | 

Pebaixan.| 0,2 | 0,8 | 0,8 | 1,6 14,6 Wi, IU 5] Zig |) Boal | Beh Wes |G 
‘aKeIKHK AO) O26) ilvays) 4l3} TakeoKHK The ala |) al Ax 
yap iL |) eas ees Tyap . OR ea ee 
[oulaH 0,8 | 0,8 Jlomlau . 9 268 
\HpakTbl 0,0 AfipakTpl . oe 


Ou, B KOTOpoM X oOTaMYaeTCA NOBBILICHHO BeAMUMHOH. OcTanpubie cpes- 
me OOpasyloT B OOMeM OHOPOHYlI0 rpynny, yacTHbIe OTKOHeHMA CpelH 
OTOPOH BPA AM pa3syMHO IIpeAMeTHO MHTepMpeTHpOBaTh pH CyIIeCcT- 
yloujeM uncle HaOmoLeHHi. Osnakomuenne c KoasdbduuMeHTamMa KOppe- 
AMM MO paspe3aM C OJHOTHIHbIMU 


pe€HHMU TaKKe YyKa3bIBaeT, TO TaGuuna, 5 
ce paspe3bl B OOLIEM pe ACTaB.IAIOT ~ wo 
WHOpOAHY!O rpymny. : 
Peon cuban NOJYYeCHHbIe JaHHbIe ae 
CHCTeEMe IBCTOBbIX XapaKTepHCTHK S St se glece 
, P, ACIKO 3aMCTHTb, UTO BCE 3Ha- 3nagenna X i a Bs a8 
eHuad A 61M3KH Mex Ly CoOoH (nO- V S88) | =e 
ajiKa } = 082 mp). Pe3kue pa3iuuna 2 5 se | bs 
aO 10 LalOTCA TOJbKO B UMCTOTe TOHA g 3 g3 | Ss 
, Ax KOTOpOTO B pa3pese M. Baa- - ; 
aHa HaOwm0maeTCA HaMHu3mee 3Ha- < 0,3700 25 5 18 2 
eHue, papHoe 33, B TO BpeMaA Kak > 0,3700 9 A 2 


6oee asIeHHOM a3pe3e 
enon donne D oes 17, BaxknHo OTMeTHTb, YTO TIO pee 
(?) paspespt Tyapketpa w Manrpiiaaka B WeOM 3aMCTHO Sat eee 
aspesa M. Banxana, oOaqaa Oouee YMCTDIM TOHOM 3aMCTHOH Ha 
OBATOH OKpackKH. 

” CoraacHo ean tee OMHOTO H3 aBTOPOB | (Al iat an 
HIMOIHEHHBIM B 1952—1953 rr., Bech TePppHreHHbIM allT —— CCHOMaH = 
ACMA MOXKET OBIT rpy6o pa3syzeteH Ha Be SE ORE PALON He 
2CKUE IPOBMHIMM — 3aKaCMHlicKylO UJIbMCHHTOBYIO H sees) oe 
<YIO TpaHaT-XpOMHTOBYl0, C OOMaCTbIO NMTAaHUA ee repens Eek 
WHUMM Ha 10ro-BocToKe uu tore. IlepBad NpOBMHWMA, CeBepHay, 
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TBIBAET BCIO TeppuTopulo Sakacnns oT r. Koma-Celipa B cucteme xp. B. a 
xaHa 0 oOppipa TakemoKuKa wu Ha ceBepe Zo Manrpiuiuiaka. Samay 
TYPKMeHCKad IpoBunHuua OxBaTHIBaeT xp. M. Baaxan u Ooee BOCTOUHE 
xpeOThr fo patona Konertgara — 
Kpisbll-apBaTa BO BCAKOM cJy4ae 
CooTHomeHHe MEK TY BbIAeMeCHHbIM 
IpOBHHIMAMM NOKa3aHO Ha puc. 2. 
HcxoaA W383 pe3KO BbIpaxKeHHOr 
MMHepasoruyecKoro OOMKa KaxK 0 
W3 yKa3aHHbIX MPOBHHUMH, MbI MCCJIE 
JLOBaIM CBA3b Mey 3HAaYeCHHAM: 
KOOpAuHaTH! X UBeTOBOH XapaKTepH 
CTHKH MW COJ€p#KaHHeM B UWWIUXe Xe 
PaKTePHHIX MHHEpaJIOB 3aKaCMHHCKO 
MpOBHHUMM UIbMeHHTAa HU OTC JIbH: 
MarHetTuta. Ja pelieHuaA 3azaun Obl 
HCHOIb30BaH HanOoee MpOcTOH ME 
Ton x. B Ta0a. 5 npuBeeHbI 3Haye 


Tall-uon 
on e 4owaH 


Adpakimel 
0 40 80 20km 
+ — 1 J} 


Kyo-Cebulen 


Take@eurk 
e 


Kouta Ceupa- 


o 
7M GaNXQH 
e 


ABET AE 


Puc. 2. CxeMa pacnoJO#KeHHA HCC AEAOBAHHBIX 
paspe30s. 1—paspesbl c H3y YeHHOH IBeTOBOH 
XapaKTepucTHKOH MOpok WH MUHepasoruyec- 
KUM COCTABOM IWsauxXa,2— paspe3bl C H3y4eH- 
HbIM MHHepasOruyeckHM COCTaBOM IIINXa, 
3—tTeppuTopua Samagno-TypkMeHou WMxo- 
BOM NpOBUHIMH, 4—IpeanouaraeMad rpanuta 


HHA YaCTOT NOce pa3sHOCKH HaO.IIG 
eHul M0 COmep2xaHHio psc 
MarHeTHTa B 3aBHCHMOCTH OT 3HaUe 
HUA KOOpsMHATH! X. 

Bpruncaenue Y? A WIbMEHHTA | 
X UW OTMCAbHO Did MarHeTuTa C 
(pasHocKka HaO02eHHH Oblda mpoBe 
mena fia paspe3s0s M. Baaxana,Taxe 
m«KuKa u Tyapa*) noKa3an0, 4? 
AA WAbMeHHTa y*?=25,7 u qa 


3anaqHo-TypKMeHCKOH Wa1HXOBOK NPOBHHLUN Marneruta 6,34, uro orBeyaeT, coc? 


BETCTBCHHO, JOBCPUTeAbHbIM BeEpO# 

Hoctam <.0,002 u <.0,02. Stu sHayeHua NoOKasbIBaIOT, YTO OO6orallleHy 
NOpOAbl MUWHepalaMu, XapaKTepHbIMH JIA 3akacnHHcKOH NpOBHHUHY 
(H1b/MCHHT M MArHeTHT), IPHBOMT K NOBbIMeHHIO 3HaueHHH KOOp_MHAaTH 
X, B TO BpeMA Kak NOpOAb, O€AHbIC STHMH MUHEpadaMu, T. e. OO6paso) 
BaBUIMeCA B yCJOBMAX MpHHOCa MaTepHasa C 1ora HJM WOro-BOCTOKAa, Oba 
jaioT HW3KMMM 3HayeHHuAMM X. Tax Kak X u Y umelwT CuabHyIO Nowe 
X*KUTeIbHYIO KOPpeANHIO, TO OTCIOMa caemyeT, 4TO alT-ceHomancKue 
N€CYaHO-aICBPHTOBbIe OTOMCHHA 3aKACMMACKOH NpOBMHIMM OKpaieHE 
B I[BeTa, OTAMUAIOINMeCH OT TEX %Ke OTAOKeHUM 3alaHO-TyPKMeHCKO! 
mpoBuHuun. KonKperuo, nopogb 3akacnMiicKoh NpOBHHUMH UMECIOT 6oed 
YMCTHIC KPaCHOBATHIe OTTCHKH OKpaCKH, YM NOPOAH 3anaqHO-TypKMeH! 
CKOH NpOBHHIMM, MMCIOWMe MCHbUTYIO YMCTOTY TOHA. | 
OOuapyxxKeHHaA pasHula B OKpacKe nopom B OOaCTAX Cc pa3HbIMy 
MCTOUHHKAMM MMTAaHUA TEPppHIeHHbIM MaTepMaJIOM B IpHHUMNe LOKasbIBaell 
BOSMOMHOCTh AIPOreOJOPHYeCKOrO KapTHpOBaHHA TeppHreHHO-MMHepao- 
THYeCCKHX MpOBHHIMH c Bosnyxa. Jina BHeApeHuA yKasaHHoro Mero 
HeEOOXOAMMO NPOBeMeHHe PerHOHAAbHbIX PadoT c NapaWIeAbHbIM Uccaen0- 


BaHHeM CNe€KTpOPOTOMeTpHyeCKHX OCOOeHHOCTeH OTIOReHUL. | 
JJa6opatopun aspomeTonOB Ilocrynuao 
AkayemMuu Hayk CCCP 711954 
Jlennurpan 
LMTMPOBAHHAS JIUTEPATYPA 


7B. B. Anexcaugpos, MW. MW. Huxmuy, Tp. Ta. reon f 
5 ah, 14k. , Tp. Da. neoa.-pa3p. ynp., B. 14 (1930 
>M. M. Typesuu, LIper mu ero usmepenne, 1950. *® H. I. ay no ay Viae! 


Peou.-pasp. ynp., B.54 (1931). 4 A. 0. Hanxui, Marep. no oom. u IIpHK JI. PeOwl., 
B. 4 (1916). ers | 
eS oN PER | 

* Yka3anHble paspesbl OblIM BbIOPaHbl B CBAIH C UX MOJOXKCHHEM Y OKO! rpanuipe 
MB WeHTPaIbHOK YaCTH BakacNMHCKOH MpoBuntun. Pacnpocrpawuth wWesnKOM Hay 
uHTepmpetannio Ha Maurbiuiviak Obl10 OMaCHO, TaK Kak TOKa HeHu3BeCTHA NpOBHHILMA 
MpUuMbiKalonlad K 3akacnHMhCKOH c CeBepa. ( 
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| Jloknagn Akagqemun Hayr CCCP 
; 1954. Tom XCV, N 2 


it 


. | IETPOFPA@HA 


as’ 


JI. 1. KOJITHHA 


JIMTOJOPHA NECYAHBIX NMOPO, KOPKHHCKOM CBUTBI > 
CPEXHEM 4YACTH YEJIABHHCKOLO FPABEHA vit 


ITpedcraszexo akademuxom C. H. Mupoxosem 16 I 1954) 


Hamu uccileqopasica neTporpaduyeckuli cocraB Mopok KOPKHHCKOM CBUTEI 
Mac — lopcKoro Bospacta Ha Epodeesckom xu KsiouepcKoM pa3BeOUHbIx 
facTkax EManxKesIMHCKOrO yrOJbHOrTO MeCTOpOxKAeHuA, MpHyem Ha Ksmoues- 
OM y4acTKe MeTporpaduyeckoe UCCeOBaHHe NOPOA MpoBosMJOCb BHepBble. 

Usyyenve paspe3a OTJOKeHHH KOPKHHCKOM CBHTbI MIpOMsBemeHO 0 JBYM 
MPOTHbIM MpouJiaM, HAyUIuM yepes Epodeesckuh u Karouepckui yuacrKu, 
© NOSBOJIMJIO BBIABHTb JIMTOJOrH4eCKHH XapaKTep OTJIOXKeHMH CBHTbI Kak 
OopToB, Tak WH B WeHTpaJIbHOW 4YacTH rpabeHa, a Tak2Ke MpOH3BecTH CpaB- 
ITeIbHbI aHaJIH3 €€ Ha M3YYaeMbIX YUACTKaX. 

B npemesax WccJleqOBaHHOH TeppHTOpHu, KaK H BO BCeM Oacceiliue, KOp- 
[HCKad CBUTa CJlaraeTCA KOMIJI€KCOM IJIMHHCTbIX HU OOJOMOUHBIX TOpor c 
YAWHHEHHBIMM TwlacTaMH yrvieH uM JIMH3amMH cugeputa. JlaHHpli KoMMeKc 
ypOM coracHo HaxofKaM B Hem qdviopyt (A. I. Kapmuuckui) umeer Tpu- 
-— 1opcKHi (psT— seHac) Bo3spacr. 

Ha KsoyvesckoM y4acTKe B KOPKHHCKOM CBUTe 3aJleraeT KOMIIJIeKC rpy6o- 
JIOMOUHBIX TOPO: KOHTJIOMepaTOB, PpaBeJIMTOB C MpOcJIOAMH MecuaHHKOB, 
[eBPOJIMTOB, apPHJJIMTOB WM pexKe TOHKUX Upocmoes yruiet. Ilo BHelHemy 
JHKy HW MeTporpapuyeckomy cocTaBy 9Ta TOJIMa BeCbMa HalOMHHaeT YyM- 
[KCKYIO CBUTY p3T— Jleliaca Epodeescxoro u Oovlee CeBepHbIX y4aacTKOB Ue- 
OuHCKOorO OypoyrosbHOrTO GOacceliHa HM ABJAeTCA ee aHaoroM. JLaHHbli 
MIIIeKC Topow Ha KaroueBcKoM y4acTKe pa3fleJineT KOPKMHCKYy1O CBUTY Ha 
2KHIOIO HW BepXHIOIO MIPONYKTHBHbIe TOJILMM. 

B KOpKHHCKOM CBHTe OCHOBHOe€ BHAMaHHe YeIAOCb M3y4eHHIO TOLL 
JOMOYHEIX MOpox (KOHTOMepaTHl, TpaBeJHTbI, MeCuaHHKU M aJleBpOJHTE!). 
yuaJICA BeILeECTBEHHBIM COCTaB MOpON, CTeMeHb OTCOPTMPOBaHHOCTH Culara- 
(MX OOJIOMKOB, CTeMeHb IeMeHTAIMH UX HM COCTAB IeMeHTa, a TaK7Ke CTPyK- 
DHbIe WapaMeTpb!l MOpoy (MOPHCTOCTb, MpOHUMaeMOCTD U mp.). 

KouraomMepatTbhu pasBUTbI MpeHMyLlecTBeHHO B cpemHel HelpomyK- 
BHOH TOJIULe KOPKHMHCKOM CBUTbI Ha KyioueBcKOM y4acTKe UM pexke B Mpo- 
KTHBHOM KOMIIieKce ee. Pa3muuatoTCa MeJIKO- H KPyMHOraJIeYHHKOBbIe KOH- 
MeparTel. 

CocraB O6JOMONHOM YacTH NMOpok MpescTaBsIeH B OCHOBHOM TaJibKaMu 
TaMopduyeckux H spPy3vBHbIX MOPOL: OCHOBHbIX MOpPupuToB, xopuT- 
JHIMTOBbIX, XJIOPHT-29MUMOTOBEIX, KBAPIWeBO-CePMIMTOBHIX HW APyFrHXx CJlaH- 
3, KBaPIMTOB HW KPCMHHCTEIX NOpOR; B MOAYHHEHHBIX KOJMYeCTBAX BCTPe- 
OTCA OOJIOMKH KBaplla MH MOJeBbIX IMaTOB. 

[lemeutupyiollaa 4acTb MOpoybl AMeeT TOT Ke neTporpauyeckni COcTaB, 
) H OGJOMOUHA, HO Mpescrapiena sepHaMH YpaBesHTOBOl uM MecdaHol 
AKUMH, CHeCMeHTHPOBAHHDIX BEIMeJeHUAMH KaJIbUMTOBOTO wemeuta. Iiper 


JOT bi MHTCHCHBHO geJleHbIM. CremeHb OKaTaHHOCTH OOJIOMKOB pa3sMuunad U 
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3aBMCHT OT MeTporpaduyeckoro cocTaBa Mopog; mupeobaqaior c1a60 Oo 
raHubie. Haumenee OKaTaHbl OOJIOMKH KBapla, KPCMHHCTHIX, MOPOA HW MOJICBE 
UMAaTOB. | 

Tekcrypa KOHroMepaTos Gecnopaqounas, HHOra Cabo coucTast } 
cueT IIpHcyTCTBHA B HAX TOHKHX MpOc/l0eB WeCdaHHKOB M TpaBeJIHTOB. Ha: 
6oublilee PasBHTHe KOHPIOMepaTOB HaGwOLaIOcb B BOCTOYHOH YacTH Kat 
yepckoro yuactKa. MouHocTb ux pe3KO KOJIeOMeTCH, MOCTHraA MHOrAa 20 
Hepeako OHM BbIKJIMHHBAaIOTCA. 

[paspeauTH. OToT THM NOpOMbI BCTPetaeTcA B paspe3se CPpaBHHTeb> 
peKO HM IIpuypoueH, PaBHbIM O6pasOM, K MPOAYKTHBHBIM (YTJICHOCHbIM) 
CTAM KOpKMHCKOM cBuTHI. Tlopoybt HMeIOT CepbIH H 3eJIEHOBATO-CePbIM IB} 
WM COCTOAT B OCHOBHOM H3 OKaTAHHbIX OGJIOMKOB MaJleO3OMCKUX TOPO: KB 
WMTOB, AUIM, MopdupuToB, MeTaMopduyecKHX CJaHWeB HM KBaplla, pasMepc 
or 2 70 6 MM. Hapagy c OOOMKaMH rpaBeJMTOBOH (pakWMU BCerqa MpHcy 
CTByeT OOWIbHbIi Mecuanblit MaTepvas Hu Gowee KpynHble OO0MKH. Lleme: 
KaJIbIMTOBbI OasasIbHbIli, TexcTypa nmopox GecmopsxqouHasd. CIOMCTOCTH O66 
HO He HaGOJIOMaeTca WIM OHA BbIPAKeha HaJIMYHeM MpocsoeB NecuaHHuka. 

CormacHoO JaHHbIM HCCIeOBaHuA (Pu3H4eCKHUX CBOHCTB TOPO, MOVJIH! 
MOpHCTOCTh rpaBeJIMTOB H3MeHAeTCA B Mpemenax 1O—19—22%. Iponuna 
MOCTb IIJIOTHO CI[EMCHTHPOBaHHBIX Pa3HOBHAHOCTeH HesHayMTeJIbHasA. Moy 
HOCTb Iipocsioesn rpaBeMTOB AocTuraeT 1,5 M. 

ITlecuaHUKH BcTpewaloTcA MO BCeMy paspesy KOPKHHCKOM CBHTHI, 4 
cTaBsiaa or 9 Wo 22% MmoluHocTH paspesa. ; | 

B MpokyKTHBHbIX KOMIJIeKCaxX KOPKHHCKOM CBUTbI KwioueBcKoro yuac 
KaK M BO BCel OMMCbIBaeMoli CBHTe Epoqbeepckoro, OHH MMeIOT CepbIt WB 
NOJIMMUKTOBbIN COCTaB, CJlAaOyIO OTCOPTHPOBaHHOCTb OOJIOMOUHOFO MaTepHa 
UW OOWIbHbIN KapOOHaTHbIM WIM TvIMHMCTO-XJOpHTOBbIM wemeHT. Ilecuani 
cmoncThl. Uacro B HUX HaGwJIOMaeTCA KOCaA CJIONCTOCTb C HaKJIOHOM KOC 
cepHii B OJHY CTOpoHy. OTMeyaeTca CHbHad TPeUMHOBaTOCTb (KJIMBAa 
MeCYaHHKOB, OTKPbITAaH HM 3alOJIHeHHaA KaJIbIMTOM, Hapyllaioulaa cio 
HOCTb TOPOJH. 

Kak TloKa3aJIO MHKPOCKOMMYeCKOe HCCIEOBaHHe, TecCuaHHKU UMelOT GOJI 
KH MHHepawornyecKul COCTaB KJIaCTHYeCCKOrO MaTepHasa, HO pa3JIMualo? 
110 IPOWeHTHOMY COsepxKaHHIO MMHEepaJIbHbIX KOMIIOHEHTOB, a Tak»Ke TO 4 
cTaBy WeMeHTa H CTeMeHH ero MpOABJeHHA. 

J\1a MecuaHHKOB MpOLYKTHBHOTO KOMIVJIeKca WeHTpaJbHonw yvacTu rpabe 
XapakTepHoO peoOslaqaHve B UX COCTaBe OOJIOMKOB KBapIla, KBapIHTO 
KPCMHUHCTHIX NOPON, COCTABJIAIOWIMX B Mopome oT 70 no 95%. Konuudec 
KBapua H8MeHAeTCA B MIpesetax or 25 no 70%. Pasmep 3epeH KBapmlla # 
neOnerca oT 0,1 no 0,3 MM. PopMa O6OMKOoB yruioBaTaa u OKpyrvian. 3ep 
HepeAKO KOppogupoBanbi. OOJOMKM KBapUMTOB HM Kpe€MHUCTHIX MOpO Coc! 
JIMIOT B HOpone 10—30%. Ksapuntsi o6prHo MesmKosepHucTbie. Dopma 4 
JIOMKOB yrJloBaTaa HM yrvioBaTo-oKaTaHHas. Pasmep o6somKos 0,05—0,3 

O6somMKH adPidysuBoB cocTaBJIAIOT B Mopome He Gouee 10%. OcHoBE 
Macca UX XJIOPHTH30BaHa. Pasmep o60mKoB oT 0,05 go 0,4 mm. Dopma 
yrOBaTO-OKaTaHHad HM OKpyrviad, pee yruopatas. O6JOMKM YacTO Kop) 
TUpoOBaHbl. 

Ilonesple Wate B Mopose cocrapasmiot oT | no 5%, pemKo oxouo | 
IIpeacraBseHbl OHH, TlaBHbIM OOpa3soM, WlandOKa3aMu, pexke OpToKTa3zon 
MUKPOKJIMHOM, TIeJIMTH3MpOBaHHbIMM. PasMep 3epeH Kovwe6netca or 0,1 
0,3 MM. MopMa sepen TaOHTYAaTAaA. SepHa YaCTO KOPpOAMPOBaHb! KabUMT! 

XJOPUT-CepUIMTOBLIE CAHIbl IPeACTAaB/AAIOT COOOlt arperaT xmOpuTa, 0 
‘pacTaiomlero cepumutom. Pa3smep o6/10omKoB oT 0,13 no 0,3 mm. ®opma st 


YIWIMHeEHHaA, YrvlOBaTO-OKaTaHHadg. KBapleBo-cepHIMTOBbIe CNAHIbI COCTd 
M3 YAVJIMHCHHBIX 3€peCH KBaplla, MpOpactTaloulux CepHIMTOM, OPHeHTUpoB| 
JHBIX B OMHOU MJIOCKOCTH. 

‘BB mecuanukax BCTpeyaloTcA eMHMYHbIe OGJOMKH asoTHreHHOro xi 
pura u amugota. OkaTaHHocTb mMecuaHHKOB B Macce CpeHAA, perxke XOpoul 


al2 


peoOlakaioT B paspese MeJIKO- HM CpeHesepHucTHe TecuaHuKH, cma60 oT- 
pTupoBanuble (puc. 1), Ho wHorga MH XOpowlo oTcopTupoBaHHBie (puc. Alle 
O AaHHbIM HCCeNOBaHHA (PUSHYeCKUX CBOHCTB, MOsHaA HOpucTocTb mMecua- 
iKOB paBHa 19,5%. Ilponuaemoctb — meuee 0,01 gapcu. 

B HwkHeli YaCTH BCKPbITOrO paspe3a KOPKHHCKOli CBUTbI y BOcTONHOrO 
ypTa rpaOena mecuaHHuKH HMeIOT HHO O6MHK u cocTaB. OxnH XapakTepn- 
TOTCA SeJICHOH OKPacKOl, MaJIbIM ComepwaHuemM KBapna (20—25%) u 3na- 
TEJIDHBIM KOJIMYECTBOM OOJIOMKOB SPysuBuLx mopox (m0 50%). Unorna 


€ B Moposax MpeoOMaqawr OGJIOMKH KPeMHMCTHIX MOpom HM pasuMUHbIX 
[AHILeB. | 
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Puc. 1. [panynomerpuyeckuh coctTaB mecya- 
HBIX NOPOX TpHac -—1OpCKOro Bospacta (Rep. 
Karouu, rayOuHa 557—562 Mm, o6pasey Ne 915) 


Ilecuanuku rpy6o06JIoMOuHOrO KOMIIIeKCa pe3KO OTJMYAaIOTCA OT ONMCaH- 
IX BbIIe OTCYTCTBHEM CJIOHCTOCTH, pocsoesB OOyrIMBWWeroca Merputyca u 
Wep*KaHHeM YIJIOBAaTHIX HW CaOO OKATaHHbIX TaJleK, pa3MepoM oO 5 cm, 
[aJIOTHUHbIX MO COcTaBy OOJIOMKaM KOHTwIoMepaToB. Pe3ko yMeuHbIllaeTca 
IMYecTBO KBapula (10%), yBeauuMBaeTca KONMYeCTBO ac:dy3uBHBIX MOpoL 
iT 30 no 60%), BospacTaeT KOMMYeCTBO 9MMAOTA WO cTeleHu Noposoobpa- 
jolulero MHHepadla, MOABJIAIOTCA TpaHaT, WousuT, OvotuT. IlecuanuKu 3aue- 
JOT TIPOCJIOAMH HM JIMH3aMV B TOJIUe KOHTIOMepaTOB, BBIKJIMHHMBasxcb B 3a- 
\MHOM HallpaBJieHHuH. 


| %o 
40 
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Puc. 2. [panynometpnyeckuh CocTaB WecuaHblx 
nopox Tpuac — topcKoro Bospacta (ep. KopKu- 
HO, rayOuHa 123—125 mM, o6pasen, Ne 817) 


IIpu aHamuse aHHbIX MuHepalorMuecKoro cCOcTaBa MecuaHbIx NOpol 
\OMYKTHBHOTO KOMIIIeKCa B INMpOTHOM HalipaBseHHu, HaOsMOaeTCA yBedH- 
Hue 'B HUX KBaplla B 3alay[HOM HallpaBJieHHu. 

AWeBPOAUTH B pPaspese KOPKMHCKOM CBUTHI PasBUTbI NpHMepHO B 
BHOM Cc TecuaHHKamMu kKOuuuecTBe. Munepadiordueckuu COocTaB HX aHaJlo- 
yeH MecuaHnkaM. OT MeCuaHHKOB OHM OTJIMYAIOTCA JIMIIb MCHbIIMM pasMe- 
M OOJIOMKOB. 

_B paspese BCKpbITOH 4aCTH KOPKHHCKOM CBMTbI OOMbUIMHCTBO MCcJeOBaH- 
Ix O6pa3i0B HMeeT HeBbICOKyIO MOpHcTOcTb. ITO OODACHAeTCA, TlaBHbIM 
pa3om: a) cila6ol OTCOprTHpoBaHHOcTbIO OOWIOMOUHOTO MaTepHala H 6) HH- 
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TCHCHBHOM WeMeHTallMeH MocweqHero. OTeJIbHbIe Ke MpocsoH MecwaH 
mopom Ha EpodeespckoM yuacTKe MMEIOT, OHAKO, XOPOLIylo OTCOpTHpoOBa 
HOCTh KlacTH¥ecKoro MaTepuama (puc. 2), XOTA TakxKe 3alleMeHTHpOBaH 
KAJIbUMTOBbIM HM TJIMHHCTO-XJIOPHTOBbIM UeCMeCHTOM, YTO OOYCOBIMBaeT EF 
cllaO6yio MpOHHIaeMocTD, 

Manu mecyaHblx NOPOL B UCCJIeEROBAHHOM paspese B LWeJIOM Mado yCTO) 
UMBbI HU ObICTpO MeHAIOTCH. OHaKO He HCKJIIOUCHA BO3MOXKHOCTh OOHApyxs 
HUA (bauHh Mopox c OaronpHATHOH NepBHYHOH WH BNOPHYHOM MOPHCTOCTIO) 
Ooulee TIyOOKHX TOPH30HTaxX PST — JIeHaCOBBIX OTJIOXKeHHH, BbIMOJIHAIOLIE 
YensOunckul rpadex. 


Iloctynu10 
25 XI 1953 


LIMTHPOBAHHASA JIMTEPATYPA 
‘A. TI Kapnumckaun, Topm xypa., 3, Ne 7 (1909). 


ee Aoxnxagn Aragemun Hayx CCCP 
1954. Tom XCV, Ni 2 


- IMETPOTPA®HA 


B. N. ®@JIOPEHCKHH u T. A. JIAMMHCKAS 


O HEKOTOPDbIX BONPOCAX ®OPMHPOBAHHA 
MOKEMBPHMCKHX NOPOJ, BOCTOYUHOM YACTH 
PYCCKOM INJIAT®OPMBI 


(ITpedcraezeno akademuxom C. H. Muponoeoim 15 I 1954) 


ABTOpaMM HacTOsIeH CTaTbH Ha MpOTAKeHHH psa Jer MpoBo_uTcsa 
deTporpaduyeckoe H3yy¥eHHe MoKemOpuiicKux nopom Pycckohw numatdopmpt, 
BCKPbIBaeMbIX pH rulyO6oKom OypeHuv. HakomuBuimiica B HaCcTOsIee BpeMaA 
MaTepHaJl MO3BOJIAeT He TOJIbKO BBIABMTb PlaBHelllve THMbI MOpod, claraio- 
IMX KPHCTaJIMYeCKOe OCHOBAHHe TaTPOPME!, H U3VYHTb UX HeTporpaduye- 
CKH, HO M MOMOHTH K pellleHulo BOMpoca 06 HX reHesiice, YTO, KaK H3BeCTHO, 
HeOOXOZHMO JIA MpaBHJIbHOrO MOHHMAaHHA BCeH reodorHyeckol ucTopuu Pyc- 
CKOH WwaTPOpME! B Uediom (1, 8). 

B mpeZbilyuiux cooOueHuAx HaMH Oblla WaHa KpaTKad XapakTepHcTuKa 


Tew (°, ‘). B qaHHOH cTaTbe OCHOBHOe BHUMAaHVe YeJIAeTCA U3JIOKeHHIO 
HaMeUaIOIIMXCA IIpeACTaBJIeHHH O TeHe3sHCe HEKOTOPHIX THMOB KpHCTaJIMue- 
CKMX Mopog *. 

1. Hamu yxe oTmMeyaJocb paHee, 4TO HaHOoJlee pacipocTpaHeHHbIMH B 
AOKeMOpHU TWaTPOpMbl ABJIAIOTCA PasMMUHbIe MpelcTaBUTeM rpaHuTo-rHeL- 
COBOH CepHu. SOTO NMoOOwKeHMe OCTaeTCH CNPaBeJIMBLIM HM B HacTosLlee 
BpPeMA, TaK KaK HOBble TvlyOOKHe CKBaxKHHbI B OOJIbINMHCTBe CJIy4aeB BCTpe- 
GaloT HMeHHO TOposbl 2TOM rpynubl. YuuTLiBad WIMpOKyio pacipocTpaHeu- 
HOCTb STHX MOpox, BoNpoc 06 ux reHesHce MpescTaBsAeTcA OCOOe€HHO Bax- 
HIM. Cpequ HUX MpeoOaqaiollel pasHOCTbIO ABJIAIOTCA MHIMATHTHI, Ha3bl- 
BaeMble HHOrMa WHbeKIMOHHbIMH THelicamu. JLoMHHMpyIOWIHM KOMIIOHeCHTOM 
MOCJIGMHUX ABJIAeTCA MaparHeHcoBad YaCcTb, BOSHUKWAaA B pe3ybTaTe ry6o- 
KOH MeTaMOp(v3allHH HU3HaUaIbHO OCaouHbIx O6pa30BaHHH. JoBo/IbDHO 
MIMpOKO pa3BUTbl MW THMMGHbIe MaparHeHcbl pa3sJIMYHoro cOCTaBa; MOc/eqHHe 
TakxKe WMHOrfa, HO ropa3qo cila6ee, YeM 9TO HMeeT MECTO B MUIMAaTHTAX, 
HMHbUIMpOBaHbI MarMaTHYeCKHM MaTepHaJioM. 

Tlopombl, uMeloulue MarMaTHYeCKHH OOK, 3aHHMaIOT B Mpefesax rpa- 
HUTO-rHeHCOBOM CepuuH MOMYHHEHHOe Mosomenve. CpeqH HX, BO-IepBbIX, 
BbIJeAIOTCA JOBOJIbHO THIMUHbI€ TPaHHTHbIe UH LpaHOAMOPHTOBbIe pasHOcTH, 
MMeIOlWMe XapaKTep CAMOCTOATEJIDHIX, HHOrAa JOBOJIbHO KPYyMHbIX MacCcH- 
BOB. OHM M3BeCTHbI WIA HeKOTOPbIx patonos Besopyccun, 1oxKHOH OKpaHHbl 
MockoBcKol CHHeKJIH3bI, IPHMbIKatouleH K BopoHexkcKOMYy BbICTYIy, H HeKO- 
TOpbIx palonos Bauikupuu. B 6ombulMHCTBe Cy¥aeB TaKHe MOpOsbl 3aJie- 
raioT CPpaBHUTeJbHO HersyOoko. B page caygaep (HO He BCerga) OHM 110 
CBOeMY BOSPaCTY ABJIAIOTCA I PeCBHHMM OOpa30BaHHAMH HM MOTYT ObITb COrO- 
CTaBJICHbI CO CBHOHMMCKMMH WIM MOCTCBHOHHMCKHMH IlarHOKa30BbIMH (OJIH- 
rOKa30BbIMHM) TpaHutamu Kapewnu. 


* Kak 9TO HMeO MECTO H paHee, MbI Oa3HpyeMCA B OCHOBHOM Ha KepHOBOM MarepHase 
43 palloHoB BOCTOUHOH yactu PyccKoH MaTPopMbl, B HacTOAUee BpeMsA pa30ypeHHoH HaH- 
6ouee NOHO. 


OCHOBHBIX THIOB KPHCTaJsIMYeCKHX NOpok MykAamMenTa namatTpopmp (%), 
i TakxKe ObIWIH OMHCaHbl UX OTMeJIbHbIe HaWOOJIee XapakTepHble MpecTaBu- 
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BovibliuM paciipocrpaHeHHeM TOJb3yioTCA PaSHOCTH, MMEIOUIMe TakAK 
MarMaTHuecKkuli OOJIMK, HO 3aJleraroulue B BUC XJ TO OOJIbIeH, TO MeCHb 
weil MOMLHOCTH B MurMaTuTax M MaparHelicax. JleTaltbHoe u3syyeHHe 110,06} 
HBIX OOpa30BaHHit NOKa3sbIBaeT, ITO OHH B NOMAaBJAIOULeM OOJIbINMHCTBE CILY+ 
qaeB HMeIOT MeTaCcOMaTHY¥eCKHH XapakTep MW CBA3aHbl C TaK Ha3bIBaeMbI 
KQJIMCBbIM MeTaCOMaTO30M (MUKPOKJIMHH3alMeH) Oosee ApeBHUX NOpos. Tae 
KaK IIpH 9TOM BOSHHKAIOT MHKPOKJIMHOBbIe PpaHuTbl, MHOra TpanuT-allMTbl; 
TO CAMO H3MeHeHHe SABJIAeCTCH Pa3HOBHHOCTbIO Tpolecca TpanuTHsalny 
Ipupofa KoTOporo B HacTOmee BpeMA C/YARUT MpeAMCTOM O?KHBJICHHO 
muckyccuu *. He Bxoa B paccMOTpeHHe eTaslen STOTO BONpoca, OTMeTHM; 
uTO CaMbIit (baKT LWHPOKOTO pasBUTHA 9THX ABMeHHH B byHfamenTe PyccKo 
IlaTPOpMbI He BbIZbIBaeT COMHeHHA (°). Bowee Toro, OYeBHAHO, YTO MOCTeT- 
He, OTHIONb He OYAYUM CBASAHDI C KakKOli-IM60 OLHOM ryOMHHOM MHTpy3HeH{ 
a OOYCOBIMBaACh, BePOATHO, TOBCeEMeCTHbBIM MIPpOHHKHOBeHHeM aKTHBHDbI 
MeTaMOp(U3YIOIIMX KOMMOHEHTOB, MrpaJIM BeCbMa BaxKHylO, YacTO ONpese- 
JIMIOMLYIO POJIb IpH POopMupoBaHHU NOpod rpawuTO-rHeHCOBOH CepHH B 3a- 
KpbIToH uacru dyHwamMenta PycckoH miaT@opmpi **. | 

Takum oO6pa3om, ecJIM yueCTb, YTO MHIMATHTHI, KOTOPHle ABJAIOTCA Hav- 
6oulee pacipocTpaHeHHbIM THOM JOKeMOpHiicKuX MOpoy MH, Kak CJleqyeT H 
IIPHBCeCHHbIX BbIMIe JAHHbIX, OOM3AHbI CBOHM OOPasOBaHHeM Pa3JIMYHbIM H3~ 
MeHe€HHAM HepBHYHO OCaMOUHOrO MaTepHaJla, a TakxKe MH TO, YTO, KPOMe HAX 
B PYHLaMeHTe JOBOJIbHO WHpOKO pasBUTbI NaparHelicbl pasJIMYHOrO COCTAaBa 
MOUTH He HeCylllve MarMaTHYeCKHX IPOKHJKOB, TO NepBHYHO OCaMOUHbIN re 
He3HC JIA Wpeo6amaouleli wacTH MOKeMOpulicKoro cy6cTpata nwlaTpopMs 
CTaHOBHTCA HeCCOMHEHHBIM. 

[paHuTubie Mopoxbl MarMaTHueckoro OOJIMKa WIM CeKyT laparHelichl 
MHIMaTHTbl, WIM MpeAcTaBIAIOT COOOH MpOAyKT UX H3MeHeHHA (TpaHUTH3a 
IdM), T.€. 4B TOM, HB ApyroM calyyae ABJIAIOTCA OOee MOJIONLIMH, 3aHHMa 
B TO 2%Xe€ BpeMA NOMYMHEHHOe NOMOReHHe NO MWIOMAM pasBuTusa. ' 

2. Ilomumo mpeycTapuTeslieH YTpaHHTO-rHelicOBOH cepHu, B MOKeMOpHi 
JlaTPOpMbl BCTpeyaloTcA HU Apyrue pasnocTu. Cpesu Hux HanOoslee UMHTE 
PeCHbI MOPOAbI OCHOBHOTO COCcTaBa, IpeACTaBJICHHbIe JBYMA Pe3KO pa3uINdalo: 
INMMUCH Mex Ly COOoH rpyutaMu (He BKJIOVaA cloa amduOomuToB). K mep- 
BOM H3 HUX OTHOCATCA pa3JIMYHble NOPObI THMa ra6Opo-qnaba3z0B, WHa6a3oB,, 
Maeo6asaJIbTOB WH OJIM3KHX K HUM pasHocteH. Mx rene3Hc He BbISbIBaeT Ka~ 
KHX-IMOO COMHeHHH. OHH O6JlaqaioT pekpacuo BbIpaxkeHHot oduToBo# 
CTPpyKTypoH B pa3HbIX ee MOMMPUKALMAX; HM CBOMCTBeEHHO, Kak TpaBuuJio,, 
XKWJIbHOe 3aJleraHHe; OHH HOCAT THIMYHO MarmMaTuyecKkHH xapaxktTep. Ilo cgo- 
eMy BO3paCcTy STH MOPOAb! ABMAIOTCA CaMbIMH MOJIOJ,bIMH MarMaTH4ueCKHM 
oOpa3s0BaHMAMU LWeHTpasbHOH M BOCTOUHOM YacTet Pyccko nuaTdopmMp K 
C€KYT He TOJIbKO apxeH, HO HM OaBJIMHCKYIO CBUTY (BepOATHO, HAKHHI Maseo- 
30H), MCBOH, a BO3MOX%KHO, axke uU OoJlee MOJOMbIe NOPOAL, Ha YTO UMeIOTCH 
KOCBeHHbIe ykasaHua. Mx mpucyrcrBe CBueTeJIbCTByYeT 0 BeCbMa TIpoos- 
XKUTCJIBHOM BYJKAHHYeECKON esiTeJIbHOCTH Ha TwlaTPopMe, He 3aKaHUHBAIO- 
IeHCA B apxXee, KaK 9TO IIPHHUMaJIOCh paHee, HM TeM CaMBIM 3acTaBAeT Mepe- 
CMOTpeTb HalliM TpefcTaBJIeHHA O TeKTOHHYeCKUX OCObeHHOCTax PyccKofti 
WaTPOpMbI BooGule. | 

Ko Bropomy THIy OCHOBHBIX Topo OTHOCATCH PoOroBOObOMaHKOBHIe Trab-; 
OpO-HOpPHTbI C THIMYHOL MIA HUX MHHepabHOl accoumanMeli — na6panop, ru-: 
MepcTeH, aBruT, yacToO jMatiar, Oypo-3eneHan poroBast OOMaHKa, MHOrah 
6uorut (7). Bo MuHorux paiioHax 9TH MOpOb CBA3aHI C rHMepCTeHOBbIMH 


= 


* ObpasyloulvecHh TaKHM IyT@M KPYNHOsepHUCTHIe MUKPOKAMHOBHIE TpaHUTbI nerKo} 
CONOCTABIAIOTCA C aHaOrHYHbIMH Hapogamu Kapenuu — nawOosee MONOAbIMA rpaHHTHBIMAl 
mopowamMu apxes. | 

** Ulnpokoe pasBurTne mponeccos rpaHuTH3allnn ABMseTeH, 10 MHeHuO JL. C. BeasuKnnal 
u I. Jt. Acbanacbepa (*), cretuduyeckoi oco6ennoctbio Han6omee ray6oKux CTPYKTYPHBIX 
sTaxKeli 3CMHOM KOpbI, KOTOPble M paccMaTpHBalOTCA HaMH B aHHOM culyyae, Copepmiennol 
OUeBHLHO, UTO 9TO HE HCKNOVAeT OOPas0BaHUA TpaHHTOB MarMaTH4eCKUM MyTeM; NoceAHee’ 


Oowee XapaKTepHO JAA BCPXHHX POPH3OHTOB, HO TCM He MCHe€e HMECeT MEeCTO HB TOKeMOpHH.| 
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HelicaMH, KOTOpPble MpeACTaBIAIOT COOOM, HECOMHeEHHO, MepBuYHO OcaZOUHBIe, 
3 MaJIbHeliem CHJIbHO MeTaMOp(pu30BaHHbIe oOpas0BaHHa, T. @. JOJDKHBI 
\bITb OTHECeHBI K pyle NaparHelicos. 

PoroBooOMaHKOoBble raOOpo-HOpHTbI BHEIIHe UMeIoT MarMaTuuecKHit 06- 
MMK, XApaKTepH3yIOTCA MACCHBHOM TeKCTYpOl HM MOUTH MOJIHbIM OTCYTCTBHeM 
‘HeHCOBUAHOCTH. KasaBilleeca BHadaie HeECOMHeHHbIM MarMaTHuecKoe po- 
ICXOMKMCHHE STHX NOPOM B HACTOALee BPCMA IPHXOAMTCA CTABUTb MOM Co- 
HeHWe, TaK Kak B pxfle ClyyaeB YAasOCb OTUETIMBO HaOMIOLATh ABJICHUA PuO- 
UAM3allWu, CBASAHHbIe C ACCHMHVIAMHel BMelllalomux Tom. Bonee toro, m0 
1aOJOM€HHAM B HEKOTOPHIX palionax Tatapcko& ACCP u Camapcxont Jlyxu 
°CTb OCHOBaHHe MpemlONaratb, YTO WaHHble MOPOAbl MpekcTaBAAIoT codok 
IpOLykT rulyOokoro MeTaMopdu3mMa (yJbTpaMeTaMopdu3ma) Maparuelicos 
pMelu@uyeckoro cocTaBa, HHOPLa MepeMeLeCHHbIX OT MeCTa CBOero O6pa3soBa- 
iia. Mx Mepemenlenue, BepOATHO, ObIIO CBA3aHO C rayOoKuMM pa3slIoMamu 
SEMHOM KOPbI, MO KOTOPbIM JBH2KeHHe NMOMOOHOrO MoOMypacnaBseHHOrO MaTe- 
WaJia OblwIO, eCTeCTBeEHHO, OOJIerueHO. BrowHe BO3MO2KHO, YTO MMeHHO M10- 
TOMY B HACTOALee BPeMA NOPOLb! STOFO THMNAa YaCTO IIpHypOueHDI K paouam, 
Te PUKCHpyloTca ApeBHHe pa3sJiIoMpl PyHAameuta (7). 

TakumM OOpa30M, MH WIA OCHOBHBIX MOpom (He cuMTad Wua6a30B U OuIN3- 
MX K HAMM pa3HOBHHOCTel) HavOoJlee BepOATHO UX TePpBOHAYaJIbHO OCamoU- 
Oe IIPOHCXO*KTeHHe, C BOSMOXKHBIM MOCMeLYIOUINM epenliaBsIeHHemM MU THOpH- 
lusauvet. 

3. KpoMe lWepewHcJieHHbIX THMOB Nopon, cpequ WoKemMOpua muaTdpopMpl 

MpOKHM pa3BHTHeM MOJIb3yIOTCA POrOBOOOMAHKOBbIe pasHOCTH, OObeMHHAE- 
ble OOLINHO NOX OOWUM Ha3BaHHeM amM@uOomMTOB. Kak u3BeCTHO, UX OOpa- 
OBaHHe CBA3bIBACTCA WJIM C MeTaMOpdH3allMeh CHJIbDHO MarHe3HaJIbHbIx OCa- 
OUHBIX NOPOA WIM C H3Me€HEHHEM OCHOBHBIX MarMaTH4eCKUX pasHocteh. Cye- 
IaHHbIe HAMM HaOJIOAeHHA Wear OoJlee BePpOATHBIM NepBoe Mpeanouoxe- 
ime. OyHako, ec ake JONYCTHTb UX OOpa3s0BaHHve H3 MarMaTH4eCKHX 
IOPOR, TO HB 9TOM CJly¥ae MOCIeAHWe JOJDKHbI ObITh OOJIee MOJIOQBIMU, YeM 
3MElLalollMe HX HawOOJlee WIMpOKO M3BeCTHbIE B AOKeMOpHu MaTPopMbl 
TaparHelicnl. 
4. V3 uza0xKenHoro cileqyeT, YTO OCHOBHOe MECTO B CTPOeCHHH WOKeMOpuHt- 
‘Koro dyHwamMeuta Pyccko miaTpopMbl 3aHHMatOT MOPOsb! MepBHYHO OCa- 
JO“HOTO Mpovcxoxw enna. ABHO MarMaTH4eCKHe MOpPOMbl HMeIOT pesKO NOL- 
IMHeHHOe 3HaueHHe, IpHuem Oe3ycJIOBHO MarMaTH¥eCKHMH pa3HOCTAMH B 
JOBIMHOM TIOHHMAHHM 2TOFO CJIOBA ABJIAIOTCA JIMIWb Habasbl, Oa3aJIbTbl HU He- 
<OTOpPble PPaHUTHI H PTpaHOMMOPUTH!, cekyllMe NaparHelicyl. BowpuIMHCTBO %xe 
IOpOA rpaHuTHOTO THNa MpescTaBaeT coOol pesyJIbTaT MeTaCOMAaTHYeCKOrO 
3AMeIILCHUA — YJIbTpaMeTaMOpd@u3mMa TepBOHaYaIbHO NWaparHeHcoBblx oOOpa- 
soBaHui. He uckm0ueHa BO3MOXKHOCTb, YTO pH 9TOM MMeJIM MeCTO H IIpo- 
[ecCbl YaCTHYHOFO MepelaBJeHuA, T. e. PpaHUTH3allMH B OOJIee y3KOM CMbICJIe 
TOTO CJIOBA. 

SiBHO MarMaTH¥eCKHe MOpombl, a Takxke MeTacOMaTHY¥eCKHe LpaHHTHbIe 
JASHOCTH, Kak Obl B WeTaJIAX MbI HM pescTaBJANH ITOT Mpolecc (MponurTHI- 
3AHHe 2MAHAIMAMM, PaCTBOPaMM HAH %WKUAKOM MOMBHKHOH Marmol), Bcergla 
IBIIAIOTCA OOJIEe MOJIONbIMH MO OTHOMWeHHIO K MaparHelicam. [panuTHpix Wn 
[HbIX MAPMaTHUeCKHX Topo Somee ApeBHUX, YeM MaparHelichl, MbI (aKkTu4Ye- 
KH He 3HaeM. 

Ms cka3aHHoro cJle—yeT, 4TO ApeBHeliwumMu mopozamu PyccKkoh maatT- 
DOPMBI ABJIAIOTCA Me€PBOHAYaJIbHO OCaOuHbIe OOpasoBanua. IIpu stom ecre- 
TBCHHO BOSHHKaeT BOMpOc, 3a C¥YeT Pa3PYUWICHHA KaKMX TOpO OHH MOTI 
YOpasOoBaTbcs. : 

Hau6oslee IpocTbIM OTBeETOM Ha 9TO ABJIACTCA IIpeAMOJOweHUue, KOTOPOe 
3 TeueHHe JWIMTeJIbHOTO BPeMeHH TOCcHOACTBOBaJIO B YeOJOrHH HW YacTOo 
\IPHOPHO IpHHHMaeTCA M CeH4ac, 3aKM1OYalOllleecaA B TOM, YTO STH ApeBHHe 
CAaNOUHbIe TOJIUIM, JOCTUTalollMe OFPOMHOl MOMHOCTH, CPOPMUPOBAJMCh 3a 
WeT pa3pyllleHuaA KaKHX-sIMOO elle OoJlee ApeBHUX MarMaTH4eCKUX NOPOA, 
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OyHako HaliTH 9TH pOMOHadaJIbHble MarMaTH4eCKHe NOPObl He yAaeTCA M OH} 
NO CHX Mop ocraiorca (bakTu4yeckH Heu3BecTHbIMH. IlocuJeqHee, MerxKAY Mp 
UHM, XOPOLMO MJWNOCTpHpyeTcA WM pasAIHYHbIMH CTpaTHrpaduyeckKuMH CX 
MaMH, TOCTpoeHHEIMH Ia YKpannpl u Kapesuu (*), re CaMbIMH ApeBHUM} 
MopodqaMH MOKeMOpua ABJAIOTCA MHIMATHTHI, T. €. MaparHeHcbl, MOABep 
IMeca MOcseLyIouluM H38MeHeHHAM. MmMenHO NaparHeHcbl H MHTMATHTHI CJ 
raioT HawOoslee mpeBuve ua YkKpavHbl — AHemposBckyio, a Aa Kapemn } 
MeHHOCKaHJMH — CBHOHHcKyo cBuTY. AHaJIOrHUHbIe JaHHble MbI HaXOJMN 
MB CAMbIX HOBbIX paOoTax, B 4aCTHOCTH B CXe€MaX, COCTABJICHHBI! 
VW. C. Ycenxo yaa puasoppsa (°). 

Takum OOpa30M, HMeHHO Te, rIyOOKO MeTaMOpdH30BaHHble MOPOAb, Ui 
KOTOPbIX COCTOHT B CBOel 6ombueH yYacTH WOKemMOpuh PyccKori mulaT@opMbb 
BOSHHKJIM B CaMble HadaJIbHble CTaqHH MOpomooOpas0BaHuA UM ABJIAIOTCA CBM 
WeTeIAMH MpeBHeHIIMX 2TAMOB TeOJIOrHYecKOl XKHSHH STOH TeppHTOpH 
CoBepUIeHHO MOHATHO, HACKOJIbKO OOJIbIOM MHTepec MpecTaBMAeT UX UsyTe: 
HHe JIA BbIACHeHHA yCOBUM ux POPMHpoBaHHA. OWHAaKO HCCJIeqOBaHHA Ta} 
KOrO XapakTepa O4eHb 3aTPyAHeHb! rIyOOKOH MeTaMOp@Hu3OBaHHOCTbIO STH 
nopox. Heo6xoHMoO MOMbITaTbCA «CHATb> BCe Te H3MCHEHHA, KOTOPHIe MpHi 
BHeCeHbI MCTaMOp(H3MOM, H TONLa MOKeMOpuicKHe MOpOAbl MayT HesaMeHu) 
MbI MaTepHadl Jit MO3HAHHA JIPeBHeHIUMX STaMOB reOJOrH4yecKOH UCTOPHE 
aT@OpMbI. 

Orcioqa BbITeKaeT HacyllHand HeEOOXOAHMOCTb eTaJIbHOrO H3y4eHHA pas 
JIMUHBIX MeTAMOPPHYeECKHX MpOWeccoB Cc TOUKH 3PpeCHHA UX BOSMeHCTBUA Ha 
MepBHYHO OCaMOUHbI MaTepHa. 

CulelyeT OTMETHTD, UTO MOMbITKH pecTaBpalluu ApeBHero Moposoo6paszosa} 
HUA JIA BeCcbMa O1H3KHX NO THMy OObeKTOB Ob cHemaHp H. B. Dpoune 
poh (!9, 1!), Ha ocHoBaHHu u3yyeHHA MoKeMOpHucKHx Nopogx BoctTounol 
Cu6upu H. B. ®ponopa nombitaacb BOCCTaHOBUTb CxeMy OCaqKOOOpa30Ba 
HHA S9TOrO BpeMeHH. Mmeroulvecsd B HallleM pacnopsxKeHHH TaHHble He MO3BO 
JIAIOT IIPOBECTH IOJIHOH aHaJIOTHH MexKAy BOKemMOpvem CuOupu u oKem 
Opuem Pycckol muaTpOpMbI B ee BOCTOUHOM 4YaCTH, XOTH MOCceqHee MOXKE’ 
6bITb YACTHYHO CBA3AHO C OFPpaHHYeHHOCTbIO KepHOBOrO MaTepHasia. OnnaK 
paq TMojlomwenwu, oTMeyeHHEIX H. B. PposoBol, HecoOMHeHHO MpHMeHHM } 
IIA paccMaTpHBaemMou TeppuTopun. IlocseqHee, ecTecTBeHHO, MOMYepKHBae 
PerHOHAJIbHbIM XapaKTep HeKOTOPHIX CCOOeHHOCTEH MOKEMOpHA UM TeM CaMBI 
yKa3bIBaeT Ha OOJIbINyIO BEPOATHOCTD, BbICKa3AHHBIX IIpemMooxweHul. Copep+ 
I€HHO €CTeCTBEHHO, YTO MOMOOHbIC BSIVIATbl, KAK 3aTParuBalolive caMblG 
ApeBHve HM CaMble CJIOXKHbIe STAaNbl CPOPMHPOBAHHA BeMJIM, OJKHbI IpH 
Bled K CeOe OONbINOe BHHMAHHe HM OJUKHbI ObITh MPOBePeHb! MPH MeTaJIbHOM 
M3y4¥eHHH JOKeMOpHHcKHX OOpa30BaHHH. 


Mockosckui HedTAHOM MHCTUTYT Iloctynu0 
um. MW. M. Ty6xuna 15 I 1954 


LWHTHMPOBAHHASA JIMATEPATYPA 


B, COopx. K reonorun weHTpambHbix o6nacteli Pyccxoit m1aTPOpMbI) 
C. Benaukun, I. Tl. Adbanacpes, Usas. AH CCCP, cep. reou,, 
Ne 3 (1953). * WH. M. Ty6Kkun, Ypano-Bonmxcxan nedrenocuaa o6nacTb, u3n. AH 
CCCP, 1940. * Crparurpapua CCCP, 1, JloxemOpuii, usa. AH CCCP, 1939) 
° HW. C. Yceuxo, JAH, 87, No 5 (1952). © B. Il. Onopenckuid, T. A. Jlanun 
ckaa, JAH, 80, Ne 1 (1951). 7B. I. Onopenckni, T. A. anuucKas, TAH, 
84, Ne 3 (1952). ° B. Il. ODoopeuckua, T. A. TanuncKas, JAH, 83, No 1 (1952), 
° B. IL @nopenckuh, T. A. Januuckaas, JIAH, 89, No 4 (1953). 1H. B. ® po- 
fae TIpupona, Ne 9 (1950). 1! H. B. ®ponosa, Use. AH CCCP, cep, reon., Ne 1| 
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MAJEOHTOJIO‘HA 
P. JI. MEPKJIMH 


K MO3HAHHIO MOPCKONM TPETHYHOM @AYHbI 
CEBEPO-BOCTOYUHOHM CHBMPH 


(ITpedcmasaeno axademuxom C. H. Muponosum 9 I 1954) 


CpeeHua O MOpCcKOH TpeTHYHOH cbayHe ceBepo-BOCTOUHOM OKpanHEl 
CuOupH OVeHb CKYJHH, H NOTOMY 3HAUHTeEAbHBIM MHTepec mperctTaBsAerT 
HaxoyKa, CaetanHaa H. A. Ipase B pafione Anagpips. Ilog sdy3usunimu 
“mlopoaMu B TONNE TIMH HM NeCKOB OBIH OOHAPyXKeHEI TAHHUCTHIeE oOxe- 
JIC3HCHHBIC Apa KPyMHbIX DBYCTBOPYATHIX MOJJIOCKOB, MpHHalwexallux 
€J[MHCTBCEHHOMy pOfy Hu BHuAy Lima aff. goliath Sow. (puc. 1 u 2). 
OueHb CXOAHBIC H, BO3MO%#KHO, MACHTHYHBIE paKOBHHb! ObIIH HalieHbl 
B palione p. AMaHHHa Ha 3anaqHOM moOepexne Kamuatxu B BepxHe- 
MHOMCHOBLIX OTJOMKeCHHAX H OnlInM OnNCaHH! B. C. CaoyKesuuem (2), 
cTp. 213, Ta6n. 43, md. 1 — 2) nog HasBaHHem L. goliath Smith. Or.zo- 
%KCHHA, B KOTOPHIX OHH ObIIH HaleCHbl, NOBUAHMOMY, Oovlee HM MeHEe 
'TayOOKOBOAHOTO xapakTepa, TaK KaK, NOMHMO HHX, ObIMH BCTpe4yeHbI 
-TOAbKO paKOBHHbI 2pyroro ABHO riyOoKoBog_Horo Buna Palliolum (Dele- 
-ctopecten) peckhami (Gabb.). Tlomamo Kamuatxu, rae L. goliath Ona 
HaliqeHa TOJbKO B OJHOM OOH@KCHHH, STOT BU UMCeT LOBOMbHO WHpoO- 
koe pacmpocTpaHenHHe B BEPXHEMHOMCHOBHIX H NAHOWUCHOBLIX OTMO2XKCHHAX 
Anouun (8). 

Ha CepepHom CaxauHe B HH2KH€M MHOIeHe TaKKe H3BeCTeH OH3KHH 

pug — Lima concentrica Khom.=L. sakhalinensis Slod., Takxe ray6oKo- 
BORHOTO OOHKa, HO OTJMYAIOWIHHCA OUCHb TOHKOCTCHHOM pakOBHHOH, 
JMMUCHHOH pawvatbHon ckyapntyppHl. BepoaTHo, HMeHHO OCeaHHH BU 
6pm omucan Harao (%) u3 mameorena (OmMroneHa?) AnoHuM NOX HasBaHHeM 
Lima sp. (cf. goliath Sow.). Caenyet oTmetuts, uto Bux L. goliath Sow., 
NOBHUMOMY, CYIMeCTByeT MOHbIHe, OHAKO HMECeTCA UpesBLIYaHHO MaJO 
JaHHbIX O efrO COBpeMeHHOM pacmpocTpaHeHHH. OKcnenuuMeH Ha ,Ueu- 
meumxepe* L. goliath Sow. Oba BcTpeyeHa B TuxoM oKeaHe 10F0-BO- 
cTouHee Anonuu Ha rayOune oKom0 1500 mM, a TakKxe O1M3 3aNaHBIX 
6eperos IOxuok Ilararonuu Ha rayOune oKon0 500 M, B OOoux cay4aAXx 
B romy6om usy. MutTepecuo TakxXe OTMETHTb, YTO CCIM B IepBOM cCuly4ae 
pmecte c L. goliath He 6pln0 BCTpeyeHO Apyrux MOJMOCKOB, TO y Oepe- 
roB Ilataronuuv Ona Oblla Halimena BMeCTe Cc Apyroh apKTHKO-OopeabHon 
gopmok Saxicava arctica L. (*). 

Het Hukakoro COMHCHHA B O1M30CTH AHaAbIpCKOH POpMbI K yKa3aHHbIM 
HCKON@CMbIM HW COBPeCMeHHBIM THXOOKeaHCKUM (OpmMaM, OHaKO MOJHOe 
OTOKICCTBCHHe HX 3aTPYMHUTeAbHO NO CJC LYIOWMM MpHynHaM. 

Bo-nepBbIxX, COracHO OpurHMHadbHOMy omucanuio Bua ((°), cTp. 30, 
tau. 7,-c. 3), CetaHHOMy 10 pakOBMHaM, NpucaaHHEIM B AHTJMIO U3 
SnoHuM U, BEPOATHO, COBPCMeHHbIM (XOTA HET yKasaHHaA Ha MCCTOHAXOXK- 
WeHHe), 9TH PAKOBHHEI OTAMYAIOTCA TEM, YTO HX HapyKHaA MOBeCPXHOCTH 
NOKpbITa TOHKOM pawwalbHOH cTpyHu4aTOCTbIO M JAMIMb Ha MepeAHeM NOWe 
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VMeIOTCA Oomee pesKue pasuatbubie pedpa. Ilo onucanuio B. C. CaonKe- 
BuWa, XOTA MHOMECHOBLIC KaMuaTCKue MOpMbI M OTAMNAIOTCA OOMee OTYeT-; 
JIMBO BHIPAKCHHOH paqvatbHOM CKYAbNTypOH, HO AIA HHX XapaKTCpHbllh 
CHAbHO CT@KCHHBIeC peOpa c O4eHb y3KHMM MpoMexyTKamu. Mexay Tem] 
JIA AHAJLbIPCKOM POPMBI, HACKOJIbKO MOXKHO CyAUTb NO COXpaHHBINMMCH! 
HeMHOFMM oTHeuaTKam (puc. 2), NOBUAUMOMY, ObIIM xXapakTepHbI Oovee? 
BBICTYMAIOWMe PauabHble peOpa CO CPaBHHTeAbHO WIMpOKHMM IpOMeKYT-- 
KaMHW M@K Ay HUMU. OfHaKO BBHAY OTCYTCTBUA LOCTATOUHOFO KOAMYCCTBA lh 
MaTepHala 06 H3MCHYMBOCTH STOO Bua, a TAKKE BBUAY MAOXON COxpaH- 
HOCTH aHajlbIpCKAX (bOpM HET BO3MOMKHOCTH OOMee TOYHO ONpeeMTb) 
HX BUAOBYIO NpuHaeXHOCTH. 

Bo-BTopblxX, xapakTep ocayka, B KOTOpOM Obima HaliqeHa qayHa 
B patione Anaapipx, — Oonee uM MeHee rpyOple TeppHreHHbIe NOPOAb — 
3acTaBIAeT MOMO3peBaTb UX CPaBHHTeCAbHO MeJKOBOAHOe NpOUcxoxXTe-| 
Hue, YTO S2KOMOrMYeCKH COBNamaeT C NpucyTcTBHeM Oosee rpy6or 
cKyJbntypbl y pakosun L. aff. goliath Sow., Ho mpoTuBopeunT rryOOKO- | 
BOAHOMY OOJMKY COBpemMeHHOoro mu HeoreHOBOoro Bua L. goliath Sow. | 

Ouako OrpOMHBIe pa3sMepbI MH HECOMHEHHOe CXOACTBO OOMeH POpMbI | 
pakOBUH, NpUcyueli sTOMy OpHrHHabHOMy uM CBOeOOpasHOMy BH]Ly, BCe | 
%Ke MO3BOMAIOT Pe ABapHTebHO, JO MOTyYeHHA HOBbIX MaTePHaJoB,.| 
OTHECTH aHabipcKyio qdopmy Kk L. aff. goliath Sow. c ynomsaHyTbIMH 
OrpaHHuecHHsAMH. 

M3 omucannoro Hamu daktTa HaxonKu L. aff. goliath Sow. B tTpeTH4- 
HbIX OTJOMKeHUAX AHAbIPCKOTO Kpat MOMKHO MmpexKAe Bcero CeAaTb 
BbIBO, UTO 9TH OTMOMKCHUA, CKOPee BCero, HE ApeBHee BEPXHeErO MHOLWEHA. 
Berpeyaiomuecd B MameoreHe H HWKHeEM MuOTeHe CaxatuHa u Anonnu 
(OPMbI OTMMUAIOTCH CBOeH OUHb TOHKOH UW aKOH, IMMICHHOH paMadb- 
HOH peOpuceTocTH paKkopuHol. Bo-Broppix, ecu CYyYAHTb NO 9KOMOrMY 
powa B wesom (1), MpHypodeHHOCTH K MOPAM HOPMAaJIbHOH COJeHOCTH, 
yCJOBHAM OaronpuATHOH agpalluu u MpuCyTCTBMIO TeYeHHH, a Take 0 
xapakTepy pacipocTpaHeHHaA COBpeMeHHOrO Bula, TO MOMKHO C OONbIMION 
CTCNCHbIO BEPOATHOCTH UPC ANOMOMKUTH, UTO MOPe, 3atMBaBIUee AHARbIPCKHH 
KpaH B BePXHeEMMONeHOBOe BPeMA, HAXOAHMIOCbh B OTKPbITOH CBA3H C 
THXMM OK€aHOM, OTAM4AOCb, BO3MOXKHO, HaMYHEM MECTAMM 3HAUMTCJIbHbIX 
rayOuH, UpHueM B 938TOM MOpe CyIecTBOBaIM TeyeHHA, OOMeruaBlmue 
Murpaluio dayHbl C lora. XapakTepHO, 4uTO Ha NO6epexbe CeBepHot Ame- | 
PHKU, HaCKOJbKO HaM usBecTHO, L. goliath He BcTpeyeHa HH KaK HbIHe 
*KMBYWaA, HH B MCKONMAeCMOM COCTOAHHMH. | 

Bompoc o temnepatype AnaypIpcKoro Gaccelina 6onee Tpymen. UcKo-. 
maeMble WM COBPeCMeHHHIe MpecTapuTewM Bua HOCAT TAyOOKOBOAHBIM 
OOJIMK VM, BEpOATHO, MOTIM OOUTATh Np CpaBHUTeJIbHO HU3KUX TeMMepa- 
Typax. OgnHako 9Tw TemMnepaTypbl, HECOMHECHHO, ObIIH NOAOKUTCAbHbIME 
MB Cpe/HeM BbINe Temneparyp BepuuroBa mops. 


Ilaneontosoruyeckn MHCTHTYT Iloctynuao 
Akanemuu Hayx CCCP 9 1 1954 


UWMTMUPOBAHHAS JIATEPATYPA 


*P. JI. Mepk aun; Tp. TIMH AH CCCP, 98 (1950). «2 B.C, Ciuo 
IJaneoutonorua CCCP, 10, u. 3, Bs. 18—19, 1938. : Ty Nagao, Se. Ree. Tohoku 
mWnivieneczsere, 12) 7INo: 1 (1928). 4E. A. Smith, Rep. on the Lamellibranchiata 

coll. by Challendger, 1885. ° G. B. Sowerby, Proc. Zool. Soc. (1883). §& M. Y o- 
koyama, J. Fac. Sc. Univ. Tokyo, Sect. 2, 2 (1927) 


380 


Puc. 1. Aapo co cTopoupi zeBokK cTBOpKH. BugHbl cuie- 
Dbl palvalbHOK peOpuctoctn (Hart. Bel.) 


Puc. 2. Ormeyatok yactu HapyxKHOH 
CKyJbnTypbl. BuyeH xapaktTep pa- 
JHaIbHbIX pedep epudepHHHon ya- 
CTH PaKOBHHbI (BEPOATHO, B OONACTH 
nepetHero 0.18) 


] 
| 
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Joxaagn Axkagemun Hayr~ CCCP 
1954. Tom XCV, N 2 


IMAJEOHTO/JIOFHA 


tO. H. NOMOB 


ACHMMETPHYHOE PACIIENJIEHHE JIOMACTHOM JIMHHU 
y TPHACOBbIX AMMOHHTOB 


(ITpedcrasaeno akademuxom JI. B. Haauskunom 18 I 1954) 


PacillelieHve JIOMaCTHbIX JIMHHH WIM CyTyp y aMMOHHTOB O6bIyHO mpo- 
UCXOMUT Tak, 4TO BCe 9JIEMeHTbI CYTYPbl pacOvlaraioTca Ha O6eHx cTropoHax 
PaKOBHHbI CHMMETPHYHO IO OTHOMIeHHIO K CpeAHHHOH MIOCKOCTH CHMMeTpHH 
PaKOBHHHI. OuvepTaHHA CyTypbl Ha MpaBoli CTOPOHe paKOBHHbI ABJIAIOTCA Kak 
Obl 3€PKaJIbHbIM OTPaxKeHHeM ee Ha JIeBOl CTOPOHE. 

Vi3pecTHbl, OHaKO, Clyuau aCHMMeTPHYHBIX CyTyp y amMonnToB. Kpeu- 
wtearT (') onucadl W MpHBel H300paxKeHHA MHOPOUHCJICHHBIX CJyYaeB TaKUx 
cyTyp y wpcKux ammouuTos. IlosqHee 0 CayYadxX ACHMMETPHUHBIX cyTyp 
y WpcKHX aMMOHUTOB cooouIM pan aBropow (7*). TlopasutembHo miupoKo 
ACHMMETPHYHbIe CyTYPbl PaCMpOcTpaHeHbI Cpe MeJIOBbIX aMMOHUTOB (*7). 
Huxke MpHBOqATCH CLy4anH ACHMMETPHUHBIX CYTYp y TPHaCOBbIX AMMOHHTOB, 
CpeH KOTOPbIX OHH PacIIpOcTpaHeHbI BeECbMa Pe]IKO. 

ACHUMMeTpHA CyTYp Y @MMOHHTOB MOxXKeT ObITb TpexX THOB: mpecudo- 
HaJlbHaq, JIOKHAaA NpecHouaJbHaa U OoKoBaA. 

l. Ipecumdounambuagag acuMMeTpHa (Hukje) BosHukKaeT B CHM- 
MeTPHYHOH pakOBHHe M BbipawKaeTCA B CMCILeCHHH Cu*oHa H CHOHHOM 0- 
MacTH BUpaBo (AeKCTporMpHasd acHMMeTpHA) 
WIM BeBO (CHHHCTporupHad acCHMMeTpHaA) 
OT IWIOCKOCTH MaTeMaTHyecKOH CHMMeTpHu 
PaKOBHHbI MpH OOWeENpHHATOM ee MO/I0%*Ke- 
HHH YCTbeM BBepX H OT HaOvlloMaTedsA. 

Cpeau MuHorouncieHHbIx Paranorites 
tzaregradskii Popow u3 HuxKHero Tpuaca 
BepxoaAHCKOH TeOcHHKJIMHaJIM Ob BCTpedeH 
OJMMH 9K3eMIIApP, Y KOTOPOro Hapy2KHbIe J1O- 
acTH BCeX CYTYP OKa3aJIHCb CMeLILCHHbI- 
MM Ha JleBylo cTopoHy (puc. 1), a cndou 
CIIBHHYT B JIe@BbIii MaprHHaJbHbIM yro.l Ha- 
py2xkHoH cTropoupl. MV3nmuWHAd QiMna mpaBolt 
CYTYPbI KOMMeHCHpyercaA OObIUeH WApHHOM 
{paBbIX Hapy2KHOrO cela U MepBoOli OOKOBON 
wonactH. DopMa HapyKHOrO OGOpoTa paKOBHMHbI COBEPIICHHO CHMMECTPIITHad. 

Jlepad upecuouadbHaa acuMMerpua Ha6siomaeTca TakxKe y Proptychites 
abrekensis Kipar. u3 Huxuero Tpuaca JlampHesocTrounoro Kpast (oOpasell 
31/5504, Myse# LIHHIP, xonnexuua JI. JI. Kunapucopoii). Cudou u cudou- 
Had JIOMACTh CMeLIeHbI y STOH (OPM! Ha JeBy!oO CTOpoHy Ha 2,5 MM. 

I]pecudboHasbHad acHMMeTpHxA, MOBHAMMOMY, MOUTH BCerfa CBA3AHA C 
mepememenvem cudona. Ira (6) nomaraet, ¥ro 9Ta OCOOeCHHOCTH JICxKHT 
BHYTPH HOPMAJIbHBIX BapHalMi Tex He3HAYHTeJbHbIX yKJOHeCHHH cupoua OT 
TOMIOKeHHA MaTeMaTHYeCKOH CHMMeTPHH, KOTOpbie BCTpeyaioTcAH NOTH 
y BCeX AMMOHHTOB. 


Puc. 1 
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AcuMMeTpHa HUKOra He 3aTPparMBaeT MPOTOKOHXa UM Haya/bHoro OOopoTa, 
HO BO3HHKaeT Ha OOsee B3POCJbIX O6OpOTaX H YacTO YCHJIMBaeTCA, eCJIM 


9TOMy cnoco6cTByer (bopMa pakoBHHHI. Soubrep (°%, 1°) cBasbIBaeT MepeMe-— 


UleHve cucpoHa Cc SKO/OrHeli AMMOHUTOB H MSMeHeHWeM CpeAbl OONTAHMA TPH 
Mepexofe OT MulaBatollero O6pasa XUSHH K* NOJIZAHHIO M BOJIOYCHHIO PakOo- 
BHHbI 10 HY Mops. ; 

Muow 650 H3y4YeHO BHYTPeHHee YCTPOMCTBO y AByX aHOMAJIbHBIX AaMMO- 
uuTOB. IIpH monepeyHom pacnuse agpa P. tzaregradskii Oblio ycTaHoBJeHo, 
uTO Ba Hapy2KHbIX OOOPOTa PaKOBHHbI CHMME€TPHUYHHI, HO Ha TpeTbeM 060- 
pote Ha sleBol CTOpOHe HMeJICA pasqyB MexKLy CTeHKOM PaKOBHHbI H MaH- 
Tueli. O6pasopanve Takoro pa3—lyBa — HECOMHeHHO, ABJIeHHe MaTOJorHye- 
cKOe, BO3HHKUee OT MPOHHKHOBeHHA BOI WIM rasa 3a KPyFOBYy!IO CBA3KY 


MaHTHi (aHHysOC) UM BbISBaBIMee NepeKOC 3afHerO Kpast MAHTHM M0 OTHO- — 


IWeHH!IO Tlepew\Hero KpaxH MaHTHH, (bopmupyrolero PpakOBHHy. B pesyJIbTaTe 
Tlepekoca 2KMBOTHOe OTJIOXKHIIO CeNTy CHHHCTPOrHpHO aCHMMeTPHYHy+o. 


Oe / 


Puc. 2 


Y Anahoplites asiaticus Glasun. u3 Hu2KHero Mesa Konet-J[ara, mpeqo- | 


cTaBJIeHHOrO B Moe pacnopsxeHHe A. E. InasyHosol, mepaa mpecuouab- 
Had AaCMMMeTPHA OKa3aslaCb CBA3AHHOM Cc MepemMelleHHeM CHOHa BJIeBO OT 
cpeMHHOM MuocKocTu Ha 1,5 MM. Ha BHyTpeHHHXx OOopoTax CH*OH 3aHHMaeT 


HOPMaJIbHOe MOsoxweHHe. Kora WHaMeTp paKkOBHHb! ZocTuraeT 18 MM, dopma | 


Hapy2XKHOH CTOPOHbI H3MeHAeTCA WM U3 WHPOKO OKPYIrIeHHOHK MpeBpallaeTcs B.- 
y3KO YIVIOWeHHYy!I0, OOpaMJeHHyIo ABYMA MapruHaJIbHbIMH pxAaMu Oyrop- 
KOB. OJHOBPeMEHHO C 3THM BO3HHKaeT JeBad MpecHOoHadbHaA aCHMMeTPHA,,. 
oO6ycIOBeHHad MepeKOCOM 3afHero KpaxH MaHTHH pH MepeMelleHHu U3 
KaMepbI C WIHPOKOM BeHTpaIbHOM CTOPOHOM B KaMepy c G6ovlee y3KHM mMome- 
PeuHbIM CeyeHHeM. 


OueBHAHO, Mp NepeMeLLeHHH Tesla H3 OMHOM KAMepbI B APyrylO %2XHBOTHOe: 


3aTPauHBaJIO 3HAUHTeJIbHbIe YCHJIMA, KOTOPble MOTH BbISBaTb MepeKoc 3aI- 
Hero Kpasd M@HTHH, CCJIM TOMY CMOCOOCTBOBAaJIH pa3JIHUHbIe MPHUHHBI. 

2. JlokHaaA MpecuPoHadbHaH ACHMMeTPHA BOSHHKAET B: 
TOM CJly¥ae, KOrla KHJIb PAKOBHHbI OTKJIOHACTCH OT MJIOCKOCTH CHMMeTPHU 
HM CMelulaeTca Ha OoKOBylo cTropouy. KsenuiteazT (!) Ha Ta6mune 33 dur. 20° 
MpHBOAMT us0Opaxkenve «OosbHOrO» Cosmoceras Jason Rein., y KorToporo: 
HeOKHAAHHO HcuesaeT OMHH H3 ABYX PANOB MAPprHHaJIbHbIX OYrOPKOB, KUJIb. 
KaXKeETCH CMCI[CHHbIM BJI€BO, a CHPOHHAA JOMNaCTb — BIpaBO OT CpeMHHOIt 
MJIOcKOcTH. Y TpHacoBblxX AMMOHHTOB TaKO THI aCHMMeTPHH He HaGuII0- 
Aasicx. Brosiop (7) Miler NpHYHHY aCHMMeTPHYHOCTU PaKOBUMHbI B CpacTaHHy 
KpaeB BOPOHKH HIM B MOBpexKeHHH MepequHero Kpaa MaHTUH. 

3. BokKopax aCHMMETPHA CYTYPHI MpPOABJIAeTCA B ACHMMeTPHYUHO- 
CTH BCHOMOPaTeJIbHbIX SJICMCHTOB Ha pa3HbIX CTOPOHAX OJHOH M TOL Ke 
cytyppl. Uacro Ha6sofmaetca y HMxKHETpHacoBoro poma Hedenstroemia 
Waagen. Tak, sksemnuap Ne 4/6399 us Konexuuu IO. H. Tonoga Bp Mysee: 
IVHHTP (Hedenstroemia hedenstroemi (Keys.)) 13 uuxxuero Tpvaca Bep- 
XOAHCKOM TeCOCHHKJIMHAJIM UMeeT Ha JIeBoH cTOpoHe 4 BCMOMOraTebHbIX J0- 
MacTH, a Ha MpaBoH TOJIbKO TpH Ha KaxXOH cyType Hapy2xHOrO oO6opoTa 
PaKOBHHbI. POpMbI BCMOMOraTeMbHBIX JOMAacTeli Ha Pa3sHbIX CTOPOHAX pako- 
BUHbI Tak?Ke pasJMUHbI (cM. puc. 2). 


B. HW. Bogbiuescxuit (§) ycranosua OoKospyio acumMerpuio y Cadoceras. 


elatmae Nik. H BEInCHY, YTO OHA BOSHHKMa OT TpaBMaTHYeCKorO MOBpexkse- 


HHA PaKOBHHbI B OOMacTH yMOo. BosMoxHO, 4TO TIPOHMKHOBeHHEe MY3bIPbKOB: 


ra3a WIM BOMbI B OOJIaCTb yMOO Tak?Ke MO2KeT MpUBeCTH K G6OKOBOH acHMMerT-- 
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)MM JIOMAaCTHBIX JMHHH. HyxHo cormacnteca c J[uHepom (!!), uro taKkaa 
\CHMMeTPHA He HMeeT OnOMOrHYeCKOrO 3HAYCHHA HM HE MO2KET CJIY2KUTb OCHO- 
}AHHeM JIA BbILeeCHHA HOBbIX BHOB. 


Tloctynuso 
8 1 1954 


UMTHPOBAHHAS JIMTEPATYPA 


+ Quenstedt, Die Ammoniten d. schwab. Jura, I—III] (1885). 2 E.v. Biilow, Zs. 
Deutsch. geol. Gesellsch., 69, Ne 2, 287 (1917). * Engel, Nova Acta Caesar. Leopold. 
varol., 61, No.5 (1894). * M. Vadacz, Fdéldtani Kézloni, 39 (1909). ® R. Nickles, 
fémoires Soc. Géol. Franc. Paléont., 4 (1894). ® H. Staff, Féldtani Kézloni, 39 
1909). * A. E. PaasyHosa, AMMonuTBI anta Hu aab6a Konert-Jlara u mp., 19953. 
1B. WH. BoxgnaescKkudh, Exerogn. Pycck. naneout. o6m., 5, 4. 1 (1926). *® Fr. Sol- 
yet, Naturw. Wochenschr., N. F., 4, 17, (4901—1902). 12° Fr. Solger, Verhandl. 
' Intern. Zoologen-Congr. Berlin, 1902. %™C. Diener, N. F. Mineralogie etc., 11 
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Jloknagn Akayemun Hayx cccP 
1954. Tom XCV, Ne 2 


IKOAOLHA 


3. M. BAJIABAHOBA 


OMbiIT 1O BbISCHEHHIO BJIAAHHUA PACTBOPOB 
PA3JIAYHOM COJIEHOCTH HA JIAYHHOK PHITIYCA 


(ITpedcraeaeno akademuxom E. H. Iaeaoeckum 11 I 1954) 


Punyc Ha Ypasle akkJIMMaTH3HpoBaJICA B pasHOOOpasHbIx Mo (u3HKO-XH- 
/MHUCCKHM YCJIOBHAM O3epax. CpeqM ypasIbcKUX O3ep C PHITYCOM eCTb TerWIO- 
| BOAHbIe WH XOJIOMHOBOHbIe, C KPyrIOrOMOBbIM MIPpeKpaCHbIM Ta30BbIM PexKH- 
'MOM H C HOJIY3AMOPHbIMH YCJIOBHAMH B MOWeqHbIM MepHog. Ilo crenenu 
| MHHepaJIM3al STO O8epa KaK IIPeCHble, TaK HU COJOHOBATHIe (COJIEHOCTb OT 
0,07 no 2,3%o), OTHOCHIHeCA K PHqpOKapOOHAaTHO-KaJIbILMeBbIM, FHApOKap6o- 
| HATHO-HaTPHEBLIM, XJIOPHAHO-HaTPHeBbIM TPH aKTHBHOM peaKkIMH OT Heli- 
| TpaJIbHOH JO CHJIbHO WemouHOn (', §). 

_ OQdexTuBHocTh oT Mocalku punyca B o3epa Ypasa HeoguHakosa. Ilo- 
| MHMO IIpounHx dbakTOpoB, 6e€3 COMHeHHA, CKa3bIBalOTCA (bH3HKO-xHMH4eCKHe 
/YCJIOBHA BOJOeCMOB HU, B YACTHOCTH, PU3HOJOrHMYeCKOe BO3AeHCTBHe MOHHOTO 
| pacTBopa. 

| CopeTckve HCCJleloBaTeJM H3y4aJIH BJIMAHNe COJIEBbIX paCTBOPOB Ha pa3- 
JIMUHBIX pblO (?, 3, ©, 7), HO B OTHOWIeHHH puilyca nMozoOubIe paOoTb! HaM 
/HeH3BeCTHbI. Tak Kak B J{aJIbHeHMIemM OyAyT NposOdxKaTbcA MocaKH putlyca 
'B JIMYMHOUHOK CTaquu B COJIOHOBAaTLIe O3epa Ypaula, MbI COWIN HeOOXOH- 
'MBIM IIOCTABHTb OMbITbI MO BbIACHCHHIO BJIMAHUA Ha JIMYMHOK pHMyca pacrBo- 
/POB MOBbILIeHHOM KOHIeHTpalWv, pasJIMYHbIX MO COOTHOLWICHHIO HOHOB. 
PacTBOpbl MIPHroTOBJAIMCb MyTeM MpHOaBJeHHA K MpHpOAHbIM BOaM B 
OMpeeJIeHHOM KOJIMYeECTBE COMbI, NOBAPCHHOH COJIM, XJIOpHCTOrO KaJIbILMA, 
/OKHCH MarHus, CepHOKUcsIOrO HaTpua (pacTBopbI <AunKyJIb», «Bropoe», «Cy- 
roak», «CmomuHo», <A», «Bb», «B») uM xe BbIIelaynBaHHeM MpHposxHor 
BOOM BeLeCTB H3 HJIOB ypaJibCKHx O3ep (pacTBopbl «<Bypyxtaa», «UenKap», 
<JbxuTpKkyb»). Jaa onpirop B Mae 1952 r. Obimu Ucromb30BaHbI 10 ucKyc- 
ee nx pacrBopos c costeHoctpi0 oT 0,4 70 8.0%, c aKTHBHOM peakuMeH OT 
7,0 no 9,4. Tlo xumu3my pacTBOpbl OTHOCHJIHCb K PHApOKapOoHnaTHO-KaJIbIe- 
'BbIM, THIpOKapOOHaTHO-HaTpHeBLIM, CYJIb(aTHO-KaJIbUMeBbIM, XJIOPHHO-Ha- 
‘TPHeBbIM HM K CMellaHHOMy KJIaccy BO, T. e. OTOOpaKaslH XapakTep BOL 
ypasbckux osep ('). Pam pacTBopop mo coulepomy cocTaBy Obl HMeHTHYeH 
PHIyCOBbIM ypaJIbckKuM o3epam — Auukysb, Bropoe, Cyrosx. Jia KoHTpowa 
Obl UCMOMb30BaHbI MpupoAHble Mpecuble TuspoKapOonaTHO-kKaJIbIMeBble 
BOJIbI C HeHTpasIbHOK UM OM3KOM B HeEHTPasIbHOM aKTHBHOK peaklMek (BOA 
03. Ilapra, p. Ypaa, cHeroBasa Boga). IloqonbITHbIM MaTepHaJIOM CJYKMJIK 
JIMYMHKUM WapTalicKoro pulyca, TO/bKO TO BbIKJIOHYBINMeECA H3 AKPbI, Mpo- 
MHKyOupoBaHHOH Ha TOpHOULATCKOM pbIOopa3sBOAHOM 3aBOle. 

Tlopemenve JIMUHHOK B pacTBopax G6bIIO pa3sHuHbIM. B o-HUX pacTBopax 
yrHeTeHve  ri6eslb HAYHHAJIMCh C MepBoro AHA, B APyrHx COCTOAHHe JHIHHOK 
(IpHOW2KaNOCb K COCTOAHHIO B KOHTpOwe. Han6ouee 6narompusATHOK cpenon 
JIA JIMYMHOK pHMyca B HaLlIMX OMbITaX OKa3aJIMCb BOAHI Mpecuble, rH[poKap- 
60HaTHO-KasIbIMeBble C AKTHBHOM peakiMel, O1MsKoH K HeliTpambHol. Pac- 
TBOPHI Cla6O COJIOHOBATHIe, CO ca60 WesIOUHOH AKTHBHOM peakllHeH, THApo- 
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KapOOHaTHO- H CyJIbtpaTHO-KaJIbUMeBble NO XapakTepy BO3eHCTBHA Ha wack: | 
HOK MpHOJIWKaIHCb K MpecHbIM HeHTpaJIbHbIM BOWaM. : ; ! 

ComoHopaTble COMOBHIE BOsbI C CHJIbHO WeJIOUHOH AKTHBHOW Peake BbI~ 
3bIBaJIH B MepBbIli 2%Ke JeHb MpHxKH3HeHHOe OOeCUBedHBaHHe JIMYHHOK H aq 
cTHUHYIO rH6elb. YrHeTeHHOe COCTOSMHHE OXBATHIBaIO Ha BTOPOH JeHb BCEX: 
JMYHHOK H COMpOBOx*KMaOCcb NOTHOH rHOeJbiO B KOHLWe BTOPOrO WIM Ha Tpe- 
THH JleHb. 

B pacTBope MOBapeHHOli COM C MOBbILeHHOH COJICHOCTbIO, HO COMepxa- 
ule B MHHHMYyMe KaJIbILHH, MarHHl, rHg~poKap6ouaThl, CybaTbl HW CJebII 
HPOUWHX BeLLeCTB, KOHCTATHPOBAaHO JVIHTeJIbHOe HOPMAaJIbHOe COCTOAHHE JIMYH-- 
HOK. YrHeTeHHe OOHaPy2KeHO M03%Ke, YEM B HEKOTOPbIX MpPeCHbIX BoOMax, Hl 
IPpOABHJIOCb B HCKPHBJICHHH TeJla, B HCHOPMaJIbHOM NO0J1IO%KeHHH TeJla MpH! 
lllaBaHHH, B PeSKHX KOHBYJIbCHBHDIX JBHXKeCHHAX; MPH ITOM Ha BTOPOH eHb) 
JIMUHHKH CTaJIH 6oulee TEMHBIMH, YeEM B MPO4HX PacTBOpax. 

PactTBopbl, cojep2Kalllde B OCHOBHOM MOBapeHHyt0 COJIb H COMY B pa3JIHu-- 
HBbIX MIpOMOpuAAX C MPpHMeCcbIO B OOMbIeM H/IM MCHbINeM KOJMYCCTBE MpOdnX: 
BeLLECTB, B 3€BHCHMOCTH OT COOTHOMICHHA HOHOB OKa3bIBaJIH PasJIH4HOe BIKA: 
HHe Ha JIMYHHOK pHmyca, NpHOmMxKaBliceca K BOSReCHCTBHIO JIM COMOBIX: 
WIM XJIOPHJHO-HaTpHeBbIX BOA. IlopapeHHasw COWIb yMepsula AOBUTOE nmelt-: 
CTBHe COMbl Ha JIMYMHOK pHlyca; mosToMy yrHeTeHHe H THOeJIb JIMYHHOK B 
CMeWIeHHBIX pacrBopax HacTyNadH mo3Ke, YeM B PHApOKAapOOHaTHO-HaTpHe- 
BBIX. 

B pacrsope «B», HMeBIIIeM MaKCHMaJIbHyIO CoueHocTh (8%), mpeacTaB- 
JIABLUIeEM CMecb 2 r compl c 6 Fr NOBapeHHO comH B | J CHeroBOH BOI, TeH- 
CTBHe COMbI BbIPAsHJIOCb B OOeCIIBEYHBAHHH JIHYMHOK, B paspylWIeHHH y HUN 
XBOCTOBOM 4YacTH; MelcTBHe MOBapeHHOK COJIM BbIPasHJOCb B JWIHTeJIbHOM 
BbOKHBaHHM JIHYHHOK B A@HOPMAJIbHOM COCTOAHHH; Ha 4-H eHb 70% JIMYHHOK 
HMeJIH YpOJIMBylo PopMmy Tela. 

Yruetenve u ru6esb JIMYHHOK pulyca B COJIOHOBAaTHIX COMOBbIX PacTBOpaX 
IPH OJHOBpeMeCHHOM OJlaronoJlyaHOM COCTOAHHM B TIpO“HX BOHBIX cpea® 
uHOrO KJlacca He MOryT ObITh OObACHEHbI NOBbULEHHOH TeMMepaTypoH 3TUX 
PpacTBOPOB HIM HeOCTATKOM KHCJOpOAa H OOHMHEM OpraHH¥eCKHX BeLILeCTB. 
Te »e TemMMepaTypbl, KHCJIOPOA B TOM %Ke KOJINYECTBE, OKHCJIACMOCTb TOLO 2Ke 
MOpsAAKa KOHCTATHpOBaHbI OAHOBPeMeCHHO H WIA PaCTBOPOB, B KOTOPbIX JIH- 
YHHKM HaXO/\WJIMCb B HOPM@JIbHOM cocTosHHH. B comoBbIX pacTBOpaXx JIMUHHKH 
rHOJIM MIpH COMepxKanHN KUCOpOa B BOMe, pAaBHOM Y mr/ai, B TO BpeMA Kak 
B JpyroM pacTBope HopeseHve JIMYHHOK ObIIO HOPMaJIbHbIM mpH 6 mr/a 
KHCJIOposa. 

B Haliax onbirax JIMYHHKH ObWIM OAHHAKOBO CTOMKH K TeMMepaTypaMm 
BOAbI B HHTepBasie 10O—19": B Bone o3. Ulapram nepBoiw u Bropoi cepnu 
OMbITOB MOBeEAeCHHe JIMYMHOK O/MHAKOBO, HCCMOTPA Ha TO, YTO B MepBol cepHu 
JHYMHKH OOMTAIM MpH Temmepatypax 10,5—13,8°, a Bo Bropoli npn 15,5— 
19,0°. KoumuecTBo Kuclopoqa BO BCeX pacTBOpaX ObIIO LOCTATOUHbIM JWIA 
HOPMaJIbHOrO OOMTAHHA JIMYHHOK. CuleqoBaTeJbHO, pa3JIMYHOe NMOBemeHHe JIH- 
YHHOK OOYCMOBJICHO COJEBbIM (PAKTOPOM, IIPHTOM He CTOJIbKO OG6ULeH KOHIeH- 
TpalWen BelleCTB, CKOJIbKO HOHHBIM COCTABOM, KOHICHTPallHell OTACJIbHbIX 
HOHOB, B YaCTHOCTH BOJOPOAHbIX HW THAPOKCHJIbHbIX. 

B kayecrBe KOJMYeCTBEHHOPO MOKa3aTeJIA CTeMeHH BO3LelCTBHA XHMI3MAa 
BOMHbIX Cpe, Ha JIMYMHKY PHIyCa HaMM TPHHATA BeIHYMHA HOpMAaVJIbHbIX 
AMYHHKO — Hen (H. JI. 4.). Bewwawna u. JI. Jl. Wit KaxKLOPO pacTBOpa BbICUTbI 
BalaCb CYMMUPOBAaHHeM OTCIbHBIX MPOUsBeeHuli, NOyYaeMBIX OT Mepe- 
MHOXKCHUA YHCJa HOPMAJIbHbIX JIMYHHOK Ha COOTBETCTBYIOILee HM YHCTO ZHeL 
B onbite. HanOovbityio BeJIMUHHY H. J... UMedla cHeroBad Boa, HauMcHb: 
Iy10 — COJOBbIe PpacTBOpHI. 

Jit CpaBHeHHs H. JI. 1. BCeX BOMHDIX Cpe HalMx ONbITOB Bce MOJLYYeH: 
HbIC BeJIMYMHbI H. J. 1. ObWIM BbICUMTAHbI B TIPOWeHTaX K H.W. J. CHeroBoi 
Bomb (cM. Tal. 1). JLain cpen, uMeBUInx AKTHBHYIO PeaKILH10 HeHTPaJIbHyK 


HIM OJIM3Ky!O K HeiTpatpuoli (pH or 6,59 j10 7,6), XapakTepHa BewHUnNe 
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#4. 4.2. or 100 go 61,8; B sty rpynmy Bog, Kak npaBuo, Bom pecuble vi 
- C1a60 COMOHOBaTHIe pacTBopb! (coJeHocTb oT 0,04 mo 0,9% ) nu, KaK uCKMO- 
YeHHe, PacCTBOP MOBapeHHOH COMM C ComeHOCTHIO 6% . B rpynny c noHWKeH- 
MOH BeJIMYHHOH H. J. A. (42,3-—25,9) Boma pacTBopbl C NOBLIMeHHOM eT0u- 
He aKTHBHOH peakiweh (pH or 8,2 no 8,8), cononopatne (S = 1,2— 
8,0% 0), OTHOCALIHeCH K CMeIlaHHOMY KJlaccy Box. MuyumaJbHol BewMunnoli 
H. JI. . (9,3) xapakTepusy1oTca ComOBbIe pacTBopH, COJIOHOBATHIe, C BbICOKOH 
AaKTHBHOH peakunel (pH 9,1—9,4). 


iearOnnay a 4 
BeaunuuuHa H. J. I. BOJH BI X cpeq ONblta 
Jel Cy oh Oomaa 
Bonuple cpenbi of, 7KeECTKOCTb, SR eo Xapaktep Box pH 
HeM. rpan. 
| 

Cueropas' Bona (8 V 1952)... . 100 0,8 0,04 HCO," 6,59 
MMT fay ai eet Se SED ly, 08 6,0 Gi? nO 
Bey pan (29 IV 1952)... ...| 80,4 | 4,0 0,13 —| HCO,“ fee 
»Bypyxtai . aes 74,2 | 24,5 0,8 ORS! 7,6 
03, Iapram (18 V 1952) . ISt2 P| 6 278 0,2 HCcO;? 74 
03. Uapram (10 IV 1952) . 72,2 9,4 0,2: To xe a5 
Remap es er re. ets es 05,0" IBA 0,9 so,“ 7,4 
MP RUMERy IE te Se So ee ol 648k 70,0 0,4 HCO,¢ 7,6 
, AYHKY Ib * my hao" 16,4 4/2 CEMHCO* 43,8 
=| aeeecaae 30,9 0,8 8,0 To xe 8,4 
»BTopoe‘ . PaGf 6) 33,4 DAY Shake 8,6 
» CMOJIHHO * od gfe et aide 25,9 68,8 | 6,0 bie 8,2 
Es Neate. Mo Fe gl kk GS 20 | 1co;™ 9,1 
»CyronK*‘ . ESP ave a AE SS ck ge, Nets th Saas CS PRS 9 To xe 9,4 


B Hallux OMbITax, Cy MO BeJIMUMHE H. JI. ., JHYHHKH pullyca Ha MepBon. 
CTaqHH TPOABHJIH HCKJIOUHTeJIbHYIO UYBCTBHTCJIbHOCTb K KOHILCHTpalluH 
THAPOKCHJIbHBIX HOHOB (OH), Tt. e. K aKTHBHOW LeJOUHOCTH Cpembl. Pay ue- 
culeqoBaTesieH (*°) ykKa3bIBaeT, YTO NIOBHILICHHAaA UeJIOUHOCTbh Cpefbl OTPHIa- 
TeJIbHO WeHCTByeT Ha pbIO H aM@HOuH Ha TepBoH CTaHH Pa3BHTHA, BbI3bI- 
Bad rHOeulb B Pe3yJbTaTe HapyleHHA OOMeHA BelleCTB HM MCHCTBUA Ha MpOTo- 
Wla3My; IPH MOBbIMIeHHOH ULeJOUHOCTH paspyliaeTcA XBOCTOBaA YaCTb 
3MOpuoHa. B cuIbHO IeJIOUHbIX COMOBbIX paCTBOpaX HalIMX OMNbITOB JIMYHHKH 
punyca BCJleqCTBHe H3MeHeHHA BellleCTBA NPOTOMMa3MbI TepxsJH mpo3spay- 
HOCTb H WpvoOperasiu MOJIOUHBIN WBeT, MMPMeHTHbIe KJIeTKH PpaspylaJHcb. 

AKTHBHad peaKILHA BOAOeCMOB MOBepKeHa KOJIeOaHHAM B TeYeHHe rosa. 
B mpecubix pumycosblx o3epax YpaJia akKTHBHaA peaKUMA Cpebl BeCHOH, B e- 
pHOL BbIKMeBa WM Ha MepBbIX CTAMMAX 7KUSHM JIMYHHKUM pHIyca, TaK 2%Ke Kak 
HM BO BpeMA MHKyOallMH HKPbl 3HMOH, OTHOCHTCH K HelTpaJIbHOH. OTH o3epa 
(Yeurpan, Tapatyii, Wlapram) gain camp Ooumbuoh spdekT akKJINMaTH- 
gauuu. CojJoHoBaTble THApoKapOoHaTHO-XJIOPHAHO-HaTpHeBbIe PHMyCOBble 
osepa, Kak, Hampumep, Auvky.b, oO MpeoOJaqaiolleH BeJHYHHe aKTHBHOH 
peakUHH B TeYeHHe FOJa OTHOCATCA K MOBbILICHHO-L{eOYHbIM HOHHBIM O3e- 
pam. Ho secuoli pH otux o3ep (Kak M B TeyeHHe 3MMbI) CTaHOBHTCA MeHee 
8, uo, OYeBHAHO, OGecteuHBaeT HOPMaJIbHOe Pa3sBHTHe UKPbl HW JMYHHOK 
punyca B 9THX O3epax. 

Comoppie couoHoBaTble osepa Ypasa— Kawakyib, Kyam, Cyroak — 
HMEIOT KPyrOPOAHYHO CHJIbHO MOBbILMeHHYIO AKTHBHYIO PeCakIUHiO (6oubule 9). 
B osepax Kamakyib u Kyat, HeCMOTpA Ha HOPMaJIbHOe PasBHTHEe MOJIOBbIX 
IpOAyKTOB y pbiO HM HaJIH4YHe HepectTa, CAMOBOCIIPOUSBOACTBA pbl6Horo cTajla, 
3a HcCKmOUeHHeM oKyHA, HeT. B o3. Cyronk c 1931 no 1950 r., ucxoqa m3 


Kp yr JIOrOXHYHO xopoluero ra3s0Boro pexkHMa 9TOTO O3ePpa, HaJIHUHA KIIOUeH HW 
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HeEPeCTOBHIX Y4aCTKOB WIA pHMyca, WOcarKeHO OKOO 60 MJIH. JIMUMHOK pumyca. — 
OjHako 3a BeCb STOT TepvoOd pulyc BCTpeyaJicA B KpaliHe H€3HAYHTeJIbHOM | 
KouluuecTBe. Be3 COMHeHHA, BLICOKaA aKTMBHad WeJIOUHOCTh BOMHOM cpebl, 
O6ycJIOBJIeHHad OOIbUIHM KOJIHYECTBOM COJbI B pacTBOpe, B MepHo wuKyOa-d| 
IMM. HKPbI HW BbIXOJa;IMYMHOK PbIO ryOUTe/IbHO BJIMAeT Ha HKPy HU Ha JIMYHHOK 
HeKOTOPBIX’ BHLOB PEO. 

IIpopemenubie HaMH OMbITHI MO BbIACHeHHIO BUIMAHHA AOMOTHUeECKHX (ak- 
TOPOB Ha BbIKHMBAeCMOCTh JMYHMHOK PHIyca Ha NepBoOw cTaqHH pa3BUTHA I10- 
3BOJIAIOT CeaTb CJleLyIOulHe BbIBOJHI. 

1. HanGonee 6arompHATHBIMH JIA JIMYHHOK pHNyca Ha MepBok cTraqun 
Pa3BHTHA ABJIAIOTCA TIPeCHbIé H BeCbMa CwI1aOO COJIOHOBATbIe BOMHbIC Cpebl 
C AKTHBHOM peakilWel, HeHTpaJIbHOW WJIM OJIM3KOH K Hel. 

2. ComoBble COJIOHOBATHIe PaCTBOPHI C CHJIbHO WIeJIOUHOH AKTHBHOH peak- 
Meu TyOHTeJIbHbI JIA JIMYHHOK puyca. 

3. B 9KBUIHOpUpOBaHHOM pacTBOpe MOBapeHHOH COJIM CO 3HaYHMTeJIbHOK 
COJIGHOCTBIO, HO HeHTpaJIbHOH AKTHBHOH peakiMeH OTMeYeHa MOBbIILeHHaA 
BbOKHBae€MOCTb JIMYHHOK, HO JIMYHHKH MpHHHMaIoT ypOIHBbie POPMHI. 

4. B coOMOHOBaTHIX PaCTBOPAX, MpeCTABJIAIONIUX CMECb CObI H MOBapeH- 
HOH COJIM, Mp aKkTHBHOH peakuWMH NopsxnKa 8,0 NoBapeHHas CO/Ib yMepseT 
AMOBUTOe WeuCTBHe COMBI Ha JIMYHHOK. 


YpaJIbcKoe oTgemeHne Tloctynuuo0 


Bcecoro3Horo : Hay YHO-HCCIEMOBATEIbCKOFO HHCTHTYTA 14 XII 1953 
O3epHO-peyHoro pEIOHOTO XO3sHicTBAa 


LMTHPOBAHHAS JIATEPATYPA 


13. M. BaaaGanon Ba, Tp. YpanBHHOPX, 4 (1949). 2M. ®. Bepuuay6, 
JAH, 58, Ne 3 (1947). °* H. B. Epsponeuuesa, Tp. ma6op. ocHos pri6oBporcrsa, 2 


(1949). *B.M. Koposuna, B.II. Tapu6ok, Tp. BMMA, 22 (1950). © B.M. Ko- 
popuHa, H. H. Hamneas, Tp. BMMA, 22 (1950). 6B, M. Koposuna, Tp. 
BMMA, 12 (1950). * B. H. Onugan, 3007. wypx., 19, 1 (1940). &T. Tl. Mome- 


pauues, JIAH, 81, Ne 5 (1951). ° B. HU. UWepdac, Pr6osonctao B_ ecrecTBeHHBIX 
Bpomoemax, M., 1950. 
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THAPOBHOJOrHA 


A. A. BAPLUITEMH, M. E. BAHOFPAJLOB u 10. Fr. YAHDOHOBA 


BEPTH KAJIbHAS 3OHAJIbHOCTb MJIAHKTOHA 
KYPHJIO-KAMYATCKOHM BIAJLMHbI | 


' (IIpedcraeaexo akademukom E. H. Maeaceckum 14 1 1954 ) 


Bo ppema pa6or Vucrutyra oxeanosoruu AKanemuu nayK CCCP ua 
SKCNeHUHOHHOM CyHe «BuTa3b» B Mae — utoHe 1953 r. B palione Kypuuo- 
KamuaTckolt BaqHHbl HAMM MpOBOAMIMCh MCCeOBaHHA MaKpOMaHKTOHA. 
Orpomnas Tova Box raty6oKoBogzHo Kypuso-KamuyatcKofi BmaHHbl 103B0- 
Jala TOCTaBUTb MpOOJeMy BepTHKaJIbHOrO PacdIeHeHHA COCTaBa MaHKTOHA. 

Tloqo6uas 3ayjaua peliasach paHee [a pasHbrx palionop Muposoro oKea- 
Ha. Bolum mpeqIoxKeHbl pas/IMYHbIe CX€MbI BEPTHKaJIbHOrO pacuJIeHeHHA OKea- 
Ha Ha 3OHbI M0 COcTaBy MwaHKTOHa. Pa3iMuuHa MexKAy STHMM CXe€MaMH CBeeH- 
HbIMH HefmaBHO B. I. Boroposnrm (!), KacatoTrca cuiod no ray6unHbt 1000 m. 
Bea ocTaJibHad TOJla BOLbI, 3a MCKIOVeHHeEM MpHAOHHOrO 50—80-merposo- 
TO CJIOA, OTHOCHTCA OOJIbINMHCTBOM aBTOPOB K e€AHHOK TuIyOOKOBOZHON 30He, 
BepXHeH rpaHHlel KOTOpOH onH cuHTaloT 500 mM. OguHako emte Jlo-BuanKo 
(*), Ha OCHOBaHHH M3y4eHHa pblo, AesH rayOuHb! HHxKe 500 M Ha’ pBe 30HbI 
(500—1500 m u 1500—5000 m). BnocaenctBun ato WeeHve ObIO IpHHATO 
Texkepom (°) qa paquomapui. Hate 3HakomMcTBO C rlyOOKOBOAHOU MesarH- 
yecKOH (payHOH aJIO BOSMOXKHOCTb HeCKOJIbKO HHOTO pacuJieHeHHA Tly6oKo- 
BOJHOM 3OHBI. 

Jia BbIACHeHHA HCOMHOPOMHOCTH MaHKTOHA BOOM TOJUM HaMH ObIIN 
MCHOb3OBaHbl COOpbl, CiesaHHble ceTamu bBoropopa — Pacca, HamMeTpoM 
80 u 113 cm u3 MewbHMUHOTO cuTa Ne 150, u mepsOHOBBIMM PHHI-TpalaMuH [Ha- 
Metpom 160 cm. Cetamu Boropopa —Pacca MpOBOLMIMCb BepTHKAaJIbHbIe 
JIOBbI C 3AMbIKaHHeM MO CJlemlylouluM ropusonTam: 0—50, 50—100, 100—200, 
‘200—500, 500—1000, 1000—2000, 2000—4000, 4000—6000, 6000—8500 mM. 
Puur-Tpasibl B KoMuecTBe OT | WO 5 IT. Ha CNeMMa/IbHbIX MpHWeMax NpuKpel- 
JIAIMCb HA pa3HbIX ypOBHAX K Tpoccy Tpasa CurcOu (c TpasioM uM: rpy3om 
Ha KOHUe) H OyKCHpOBasIMCb TOPH30HTaJIbHO B TeyeHHe | un 2 yac. Bo Bpe- 
MA Hallero pelica Obllo cmesaHo 6 cepxit moBop cetamu Boropoga — Pacca, 
2 cepuu sJIOBOB MaTbIO puHT-tpasamu (1000, 2000, 3000, 4000, 5000 m no 
Tpoccy), | HemomHoWeHHad cepua go rayOunp 10000 mM u 21 soB enHHH4- 
HbIMM PHHT-TpalaMH CLHOBpeMeHHO C TpaJleHHeM OeHTOCA. 

Ceru Boropopa — Pacca Morvin Obl WaTb OoJlee TOUHBIC MaHHbIe, NOCKOJb- 
KY OHH 3aMBIKalOTCA Ha JIOOOM TOPH30HTe, HO HX YJIOBbl HEOCTATOUHO MOJHO 
OTpaxkaloT (payHucTHyecKoe MHOPOOOpasue OGaBMBaeMoro CIO’, OCOOeHHO 
B OTHOINeHHH MaKpomulaHKToHa. TopH30uTa/ibHo OyKcMpyeMble PHHI-TpaJibl B 
TOM OTHOUICHHM 3HAYHMTeJIbHO MpeBocxonaT cer Boropopa — Pacca, Ho 3aTo 
OHH MIpOLOMKalOT JOBHTb HU pH MOMbeMe U3 3aaHHOTO COA, A BOSMOXHO, 
M TIpH omycKaHuu B Hero. Takum 06pa30M, MpH NOMOUIM pHHI-TpalOB MOKeT 
6bITb YCTAaHOBJeHa TOJIbKO BepXHAA rpaHulla pacnpoctpanenus Toro WK 
HHOPrO BUA, a UCKIOYeHHe MpHOBa, HCKaxKalollero MevicTBUTeJIbHY!O aynn- 
CTHYeCCKYIO XaPAaKTePHCTHKY KaxKOroO TOPH30HTAa, MpemcTapsaerca 3afayen 
jaJibHefimet o6pa6oTrKH. ToubkO KOMOMHAIMA WaHHbIxX, MOJIyYeHHbIX Mp 
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NOMOI[M OOOHX HaSBaHHbIX OPyAHH JIOBa, MOKEeT MaTb IpeAcTaBJeHHe O CO- 
cTaBe (ayHbl Kax<Oro FOPH3OHTAa. 

IIpenpapntetbHad oOpaboTKa coOpaHHoro MaTepHala MO3BONAeCT MpesWIO- 
2KUTb CJIeLYIOULyIo CXeMY BePTHKAJIbHOTO PaCWIeHeHHA BOMHOH TOVINIM Kypu- 


wo-KamMuaTcKoH BlaHHbl. 


I. O— 200 m—noBepxHOCTHAA 30HA 


XapakTepH3yeTcH pa3BHTHeM (pHTONMAaHKTOHAa WH MaCCOBbIMH CKOMIC- 
HHAMH HeEMHOrHX BuZOB: Calanus cristatus, C. tonsus, Eucalanus bungii, 
Sagitta elegans, nepenKo Aglantha digitale. M3 MakponaaHkToHa OObI4HEI: 
Euphausia pacifica, Thisanoessa longipes, Parathemisto japonica, Cypho- 
caris challengeri, Monoqb KaabMapoB, Dimophies arctica. OrcyrctBytr: 
Mysidae, Gammaridae (kpome Cyphocaris challengeri), Decapoda, Lepto- 
straca. Hounio B 9TY 30HY NOAHMMAaIOTCA M3 GOomee rAyOOKHX CAOeB OaTH- 
nemaruyeckne copmpt: Metridia pacifica, Candacia columbiae, Racovitzanus 
antarcticus, Pareuchaeta japonica, Aetideus pacificus, Haeterorhabdus 
tanneri, Pleuromamma scutulata u gp. Ilo uncay BuAOB H MO OHOMacce 
npeoOamaiwrT BecOHOrHe. 


II. 200 — 500 m—nepexoaHaad 30HA 


Muoroo6pasve dbayHbl pe3Ko Bo3spacTaeT, a Ouomacca nanaeT. Xora 
OCHOBHAaA MAaCCa HaHKTOHA COCTOHT H3 POpM, OOHTAIOLHX B MOBEPpXHOCT- 
HOH 30HE, HO HapAyAy C HHMH MOABAAeTCH PAX TAyOOKOBOAHEIX BHAOB, 
He MOAHHMAIOWMXCA B MOBeEpXHOCTHYIO 30HY: MOZOZb Hymenodora fron- 
talis u Gnathophausia gigas, Euprimno macropa, Scina borealis, Sc. incerta, 
larvae Lanceolidae, Pachyptilus pacificus, Scaphocalanus magnus, Pseu- 
dochirella spinifera, Spinocalanus stellatus, Haloptilus pseudooxycephalus 
wu momuxeta Poeobius meseres*. [Ilo uncay BHAOB CTOAT Ha Ne€pBOM Me- 
cTe, a m0 Ouomacce npeobsmagaioT BectoHOrHe. IIo gaHHpmM K. A. Bpoz- 
ckoro (?), YHC10 BHOB BECMOHOrHX padKOB B ITOH 30HE BO3pacTaeT NO 
CpaBHEHHIO C NpeAbIAyWeH NOYTH BTpoe. 


Ill. 500 — 6000 m—rayOoKOBOZHaA 30HA 


Ilo uHcay BHAOB HM 10 OHOMACCe NpeobmanaiwT MpeAcTaBuTeaM ray6o- 
KOBOAHOHK dayHpl. BeptukatbHble MHTpalHH 3aXBaTbIBalOT TOJbKO BepXx- 
HIOIO YACTb SOHBI. OcHoBHaH 4acTb BHAOB pacmpocTpanena B nmpemenax 
BCCH 30HBI. 

[ayOokoBpogqHad 30HA MOKET ObITh NOApasqenena Ha Be NOA30HEI. 


A. 500 — 2000 m—BepxuHaad ruay6oKoBOaHad TORZ0HA. Fo 
OMoMacce Ha HeEpBOM MeCTe CTOAT BeCaOHOrHe. ToObKO B 3TOM MOR30HE 
NOABAAIOTCA: B3pOcuble Hymenodora frontalis, Mmononp H. glacialis, Gen- 
nadas borealis, Eucopia grimaldi, Koroga megalops, Paracallisoma alberti, 
Parandania boecki, Cyclocaris guilelmi, Eusirella multicaleola, Rhachotropis 
notator, Scina submarginata, Sc. wolterecki, Bspocumire Lanceola, Scypholan- 
ceola, Eukrohnia fowleri, rry6oxoBpogupie Nemertini, Crossota rufobrunnea, 
Botrynema brucei, Pentachogon haeckeli, Halycreas minimum, Atolla 
bairdii, Periphillia hyascinthina, rry6okopogzune Dimophiidae. B nwoxnux 
TOPH3OHTaX NOASOHD! NosBaAmotTca Bathycalanus bradyi, monogb Nebaliop- 
sis typica H H3pezKa Monogp Benteuphausia amblyops. 


* 3a ompedesenne sToH hopMb! MbI OwarogapHpt JI. A. SenKenuyy, KOTOPbIM COo6- 
flu, YTO P, meseres, M0 ero jaHHbIM, HE OTHOCHTCA K NesarM4uecKHM rudepesim Hw He 
MOKET PaCCMATPHBATbCA KAK HepexoAHad PopMa MexKLY rudepeaMM M NOJMXeTAaMH, Kak 
AyMadl OnMCaBIUMH ero Heath, a mpeactaBaseT aOeppaHTHy!o BeTBb NOANXeT ONH3KYI0 
kK ceqenTapHbiM (opmam. IInxdopy (°) mpu usyqennn Mopdouorun Pp, meseres TakKe 
OKA3a, YTO 9TA POPMA TpHHaexXHT K NOMMXeTaM. 
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B. 2000 — 6000 M—uuxuHaAn ray6oKoBogHan non3sona. To 
_OHOMacce BeCAOHOrHe yCcTyMaioT U[CTHHKOYCMIOCTHBIM, J[@ECATHHOTHM Ht 
MH3H aM. MuoroyncaenHbl, ocoOeHHO B BepxHeH yacTu nosz30HHI, Eukroh- 
nia fowleri. Tlossasotca Eucopia australis, sspocasie Benteuphausia 
amblyops, Thysanopoda cornuta* u Hx AMUMHKH, ABa Buma Acanthephyra, 
Cyphocaris richardi, Halice aculeata, 4Ba nopprx Buga Astyra, Ctenoscina 
brevicaudata, Gigantocypris sp. (?), HOBBIe BHAI H pow BeCOHOrHX, 
B TOM uHCe Cephalophanes. Muorouncaenupr Kpynupre Hymenodora 
glacialis, Scypholanceola u Botrynema brucei. TompKo B HHXKHHX FopH- 
SOHTAX NOA30HHI NOABAAIOTCA NOMOBOSpeamnre Gnatophausia gigas. Ucuesaer 
Crossota rufobrunnea. 


IV. 6000 Mm uw HHXe—30HA BHALHHH 


@MayHa upesBEluaHHO Oe€ HAA KaK B KOJHYCCTBEHHOM, TaK H B KayecT- 
BCHHOM OTHOMICHHH; COCTOHT MOUTH HCKMNONNTeAbHO 43 Amphipoda, mea- 
KHxX Ostracoda nu Copepoda. Mocuenune, nopugumomy, mpeobsanarr, 
m0 UHMCTY BHAOB HU 93K3EMIIApPOB, a TepBble —mo OHomacce. Oxpacka 
BCeX OOHTaATeIeH ZITO 30HbI pA3HOBaTO-6enas, B TO Bpe€MA KaK MHOTHe 
OOHTaTe IH TIyOOKOBOAHOH 30HbI OkpallleHb! B KpaCHble ToHa. K ator 
30HE MpHypO4eHO HECKOMbKO cHenHmuyecKHX BHAOB Gammaridae, onnH 
H3 KOTOPHBIX OTHOCHTCA K HOBOMY cCeMeHCTBy, OHH K pony Tetronychia 
(cem. Lysianassidae), omHH K pony Andaniexis (cem. Stegocephalidae) u 
OHH K poy Hyperiopsis (cem. Hyperiopsidae). 

K coxkaeHH1o, XapakTepHcTHKka 3TOM 30HbI OCHOBbIBaCTCA, TaBHbIM 
00pa30M, Ha €HHCTBEHHOM w0Be ceTbI0 Boropospa — Pacca uw Ha OAHOM 
NOMHOWUCHHOM H ABYX HEMNOJHOUCHHBIX JOBAX PHHI-TpasaMu. 

PaccmMaTpHBad paciipeyeneHHe OTAeCIbHBIX TAyOOKOBOAHBIX BHOB TO 
M€peYHCACHHbIM 30HAM, MOXKHO OTMECTHTb OHY OOULYIO DA MHOTHX H3 
HHX 3€KOHOMEPHOCTb: B3pOCcble KPyMHbIe OCOOH, Kak NpaBHso, BCTpeya- 
1OTCH Ha OOAbUIHX TyOHHAX, YM MOODb, HW, CACMOBaTCAbHO, HMEIOT 
MeHee IWHpOKOe BepTHKalbHOe paciipemenenue. Takospl, Hampumep, Hy- 
menodora glacialis u H. frontalis 13 KpeBeTox, syday3unza Benteuphausia 
amblyops H TOHKOMaHUbIPHHIA payeKk Nebaliopsis typica. 

Tlo mepe yBeamueHHA rayOuHb! HaOmOMaeTCH H3MCHEHHE cCpeAHHX 
pa3MepoOB IaHKTOHHBIX #KHBOTHHIX. B nepexoAHOH 30He OHH OOVIbUIe, 4eM 
B MOBEpXHOCTHOM, rae MpeoOmazaioT MeKHe KONeNOAb, a B riyOHHHOU 
Oompmle, 4EM B NepeXOMAHOH, Tak KaK 3e€Cb MpeoOsamawT KpynHble mwe- 
THHKOUCJIOCTHHIC, MH3HAbI HM AecaTHHorHe. B HHKHHX TOPH3OHTAX Iuy- 
OHHHOH 30HBI H OCOOCHHO B 30HE BIAaXHHbI CpCAHHE pa3Mepbl KHBOTHHIX 
BHOBb P@3KO YMEHbIIAaIOTCA. 

B mpeamaraeMy10 HAMM CX€MY BEPTHKaIbHOH 30HANbHOCTH MaHKTOHAa 
XOPOMIO YKaQbIBalOTCA aHHbIe N10 BEPpTHKaIbHOMYy pactipewemeHHio ry- 
6OKOBONHBIX MearHyeCKHX pbiO, NOAYYeHHbIC OLHOBpeMeHHO co cOopaMHu 
WaHKTOHa MH m06e3HO coobmeHHHIe Ham E. B. Kyauxosol u T. C. Pac- 
com. B nopepxHccTHOh 30He BCTpeyaloTCA TOMbKO AHYHHKH Leuroglossus. 
B nepexoguol 30He oOutaer Lampanyctus leucopsarus, onyckalomHica 
mo 1000 m. Croma xe H43 OOMee TAyOOKHX FTOPH30HTOB NOAHHMaeTCA 
Chauliodus sloanei. Bce octaapHble BUbI BCTpeyaloTcd TOMbKO B rayOo- 
KOBOHOH 30He, mpHuem Melamphaés npvypoueH HCKIOUMTeEbHO K HHKHEH 
r1y6OKOBO_HOH moz30He, a Bathylagus saxBaTbiBaeT, MOMHMO HW2KHeH 
“rayOOKOBOZHOM MOA30HHI, TOAbKO HWKHHE TOPH3OHTHI BepxHel rayOoKo- 
BOXHOH MO30HHI. 

IIpu cpapHeHuH Hallie CXeMbI CO CX€MAMM MIPeABIAYINHX ABTOPOB MOXHO 
BUeTb, YTO MpesiaraeMad HaMH HWKHAA pana MOBePXHOCTHOH 30HbI 
copndyaer c npuuumaemol Jlanem u Poyszepom (ur. mo Boroposy). B. l. Bo- 


* Tlo onpegeaenuio JJ. A. [lonomapesoi. 


ropos (!) mpoBomuT ee pple, Ha ratyOuHe 100 mM, a coh 100—200 m orHocuT 
K BepXHeMy TOpH30HTy TepexoqHoH 30HbI. Ham kakeTCA, YTO STOT CIO 


IIpaBHJIbHee OTHOCHTb K MOBepXHOCTHOH 30HE, Tak KaK B HEM -He OOHTAIOT | 


MOCTOAHHO PIyOOKOBOAHbIe€ BHAI, a BereTalWA elle BOSMOXKHA, XOTA UH B 
He€SHaUHTeJIbHOH CTeMeHH. 

Pasrpanuyenve Jlo-buaHko u TexKkepomM rulyOHHHOH 30HbI Ha TOPH3OHTHI 
Bblle H HwKe 1500 mM OuM3KO K Hallleii TpaHulwe MexKAyY ABYMA MO380HaMH 


PIyOOKOBOAHOM 30HbI. Takoe pa3uIM4¥He HeJIb3A CYHTATb CYLCCTBeHHBIM, TaK | 


Kak MpPpHMCHABINAACH yKa3saHHbIMu aBTOpaMH HW HaMHW MeTOHKa HCcCJIeLOBaHHu 
He MO3BOJIA€T YTOUHUTh JICHCTBUTeJIbHOe MOWORKeHHe STOH rpaHuubl. To xe 
caMoe OTHOCHTCH HW K TPpaHvWaM MexTy MAPyYrHMH IIPHHHMaeCMbIMH HaMH 
30HaAMH. 

VMuctuty?t OkeaHOJOrHH Tocrynuao 

Akajemun Hayk CCCP u 411954 

MockoBckKui POCyapcTBeHHBIM YHUBEpCHTeT 
um. M. B. Jlomonocosa 


LMTHPOBAHHAS! JIMTEPATYPA 


1B. TY. Boropos, Tp. MWu-ra oxeanon., 2 (1948). 2 K. A. Bpoackud, Mecca. 
NaJibHEBOCTOYHHIX MOpeH CCCP, 3 (1992). * V. Hecker, Wiss. Ergebn. Deutschen 


Tiefsee-Exped., 14 (1908). 4S. Lo Bianco, Mitt. Zool. St. Neapel, 16° (1903), 


eMSosee ek TOT d, J. Morphy «8 ( load): 
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Jloxnagn Ankagemun Hayx CCCP 
1954. Tom XCV, NM 2 


MHKPOBHOJOIHA 
7. &, METPOB u H. T. CJIKOCAPb 
JIHMHHA BACTERIUM COLI, TPEBYIOIUAS BUTAMHHA Bip 


(ITpedcraezexo axademukom B. H. Cyxauesoim 80 XI 1958) 


B pesysbTate cooTBeTCTBYtOlleH MepepaOoTKH CeeKIMOHHbIX TIpHeMOB. 
Vi. B. Musypuna mpi ee B 1947 r. paspa6oramu HOBYy!0 MeTOANKY celeKUHH 
Oaktepuh ('). [[pH momoum 9aTofi MeroquKu Hamu Obi NoOwyyeH Web pay 
OHOXMMHYECKH HEMOCTATOUHEIX OPM Pa3JIMUHbIX OakTepuli, cpeM KOTOPHIX 
Oba BbiqeleHa HHUA Bacterium coli, Tpe6ytoujaa BuTaMuHa By, KoTOpas, 
TO HalleMy MHCHHIO, MOXKeT HMETb OMpeseieHHOe 3HaUeHHe MWA MCCIeqOBa- 
TeJleH, H3yYaIOWIMX BOMPOCb! NPOMBIWJICHHOTO MOJIYYeHHA H pacipocTpaHeHua 
B IpHpoge BHTaMuHa Bjo. 

Kak H3BeCTHO, BHTaMHH Bio ABIAeCTCH HEOOXOMMMOL COCTaBHOHM YacTbIO: 
TMMUH [Iq 2KHBOTHBIX MH yeOBeKa. OTCYTCTBMe JIM HeMOCTaTOK BUTaMHHa 
Big pe3KO 3aMeJIACT POCT XKMBOTHBIX, a MOTePpA CIOCOOHOCTH yCBaHBaTb 
BHTaMHH Bio 43 MIM MpuBOMMT K TAKeIOMY 3a60JleCBaHHIO — 310Ka- 
YeCTBeEHHOMY MaJloKpoButo (7). JiaBuc H Munpowm (3) eme B 1950 r. nosy- 
YIM KYJIbTYPbI KHIMeCUHOH MavIOUKH, HyKLaoulueca B BHTaMHHe By, OMHAKO. 
OHH He aH MeTaIbHOrO OMMCaHHA MeTOAHKH MOJyYeHHA TAKHX KyJIbTYP. 

Vispecrubie XMMMYeCKHe WH Pu3HYeCKHe MeTOJIbI ONpeeeHHA BATAMHHA 
Bis WU MeTOMbI, CBAZAHHbI€ C HCMOJIb3OBAHHEM MOJIOUHOKHCJIBIX OakTepHit WIM 
»*kryTukonocua Euglena gracilis, oveHb rpoMo3qKu, MOporH MH 4acTO HesocTa- 
TOUHO HajexKubl. Ilosyyenue HHH B. coli, tpe6yroujeh BUTAaMUMHA Byo, MOKer 
COJCHCTBOBATb YJIYYMICHHIO MH YIIPOULeHHIO MeTOAMKH ONpeleIeHHA BUTAaMHHA 
Bio. TipupoquM omucaHwe HEKOTOpbIX CBOHCTB 


39TOH JIHMHHH, OOO3HaYeHHOH HAMM WHeKCOM Ta6auna 1 
i. MuteHCuBHOCTb pocta 

Js He pacTeT HA Ha %KMMKOH, HH Ha TBeP- Ts B. coli mpi pas 
ZOH MHHUMaJIbHOM cpeme, saksouaIollel COU yunom cOomepxaunun Bu- 
WM IstkOKO3y, Ha KOTOPOH cBOOOAHO pacTeT MC- tTaMuna By B MHHUMAadb- 
xogHaa (popma B. coli. Jima pocra Ha MMHHH- HO Cpeye 
MalbHoH cpeme I1-3 tTpe6yer moOaBmeHuA B 
MHHUMaJIbHy!O cpeay BUTaMMHa Bie WIM MeTHO- Mytioe?s 

i KounentTpanua (Mut MOHD! 

HHHa, IpHueM OMTHMAJIbHbIM KOJIMYCCTBOM Me Sper es da | yee 
THOHHHAa aBaaerca 20 Y, 2 MHHMMAJIbHbIM LY 1 cm® cpemb B. coll) 


Ha | cm? cpegpl. 
ONTHMaJIbHbIM KOJIMUeCTBOM BHTaMHHa Bio 


asasaerca 0,001 y, a MaHuMampuEIm 0,00001 y vine ie 
Ha 1 cM? MHHHMaJIbHOH cpegpl. IIpu mocese B 9 200 
%KUIKYIO MHHUMaJIbHyIO cpely, o6oralleHHyto 3 250 
OrpaHHueHHbIM KOJMYeCTBOM BUTAMHHA Bro, S a 


II-3 B COOTBeETCTBYIOWEM HHTepBase aeT M1aB- 

HOe yBeJIMYeHHE MYTHOCTH, MpOMnOpmMoHadbHoe 

YBeJIMYCHHIO KOJIMYCCTBAa BUTAMHHa By (cM. TaOs. 1), YTO MaeT BOSMOXKHOCTH 

KONHYeCTBEHHOTO ONpemeseHuA cofepxKaHHA BHTAaMUHA Byjy B pasJMYHbIX HC- 

IWbITYeMBIX cpesax. B clyyae HaIMYHA B H3y4aeMOM BelllecTBe OONbITOrO 
393. 


‘KOJIMYECTBA METHOHHHA 9TO KOJIHYECCTBO OJUKHO ObITb ONPeAeeHO OTACIbHO 
ONHHM W3 OObIUHbIX MeTOOB. 

B saku04eHHe CUWTaeM CBOHM IIPHATHBIM JOVIroM TIpHHecTH OJlarojap- 
HocTb mpod. B. H. Bykuny 3a mpegocraBseHve uucroro Mpenapata  Buta- 
MuHa Byjp. 


Tloctymuao 
127 X01953 


LHTHPOBAHHASA JIHTEPATYPA 


‘fl. ®. Metpos, Tes. goxa. 13-4 wayau. cecc. Crammurpanck. meg. nucT., 1953, 
<Tp. 23-24. ? E. JI. Cmut, Coopx. Buoxumua u gu3nosorua sButamMuHos, 1953, 
«rp. fof. * B.D. Davis, E. S=Mingi © ty J Bact= 600 No. i, 7 (GISEYO), 
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Horaagp Axkaygemun Hayr CCCP 
1954. Tom XCV, Ne 2 


IKOJIOTHA PACTEHHH 


lr. & XHJIbBMH 


BJIMAHWHE TOJILIMHbI JIECHOM MOACTHKH HA YHCAEHHOCTb 
BCXOJIOB COCHbI HW EJIM HW HA KOHKYPEHTHbIE 
OTHOWEHHSA MEXKTY HAMM 


({Tpedcmasaeno axademuxom B. H. Cyxaresum 81 1954) 


JlecoBOaMH WaBHO 3aMe€4eHO H HEOMHOKPaTHO OTMe4aOCb B ANTepa- 
Type, YTO MMOTHOCTh BCXOOB HEKOTOPBIX ApeBeCHbIX NOpOL (KOAHYeCTBO 
MpOpOCTKOB Ha CHHHIWe MAOMWaH) CyUeECTBEHHO 3aBHCHT OT TOAIIMHBI 
MepTBOH wecHOoR nogzcTHaKH. B OOMWMX YepTaxX 2Ta 3ABHCHMOCTb OUeCHb 
mpocta: YeM TOWLE NOACTHAKa, TEM MeCHbINe, MPH MpOYHX paBHbIX ycuo- 
BHAX, YHCJICHHOCTh BCXOMOB. OgHako Takad dOpMyaHpoBka 3aKOHOMep- 
HOCTH CAHINKOM OOULaH H HE MOKET YLOBJCTBOPHTb TpeOOBaHHA ItpaKTHKH. 

Jaa KOMUYeECTBEHHOFO aHaH3a HHTepecylomlero HAC ABJICHHA HeEOOXO- 
MMO OOpaTHTbCA K LeTaIbHOMY CTPOe€HHIO JeCHOH NOACTHAKH, K yyueTy 
e€e€ HEOAHOPOAHOH cTpyKTypbl. BnowHe ompeseseHHoe yka3aHHe Ha He- 
ONHOpORHOe CTpoeHHe JeCHOH MOACTHIKH cCOXepxXUTCA B_ pabdoTe 
T. H. Bercouxoro (?). OH numetT: «mpH HamMunHH ToscToro (m0 6 cm) 
CJOKHBUIeETOCH MePpTBOTO NOKpoBa NOCeAHHH, OYAy4H BbICOXIIHM, He 
TipOMayHBaeTCA Cpa3y Ha BCIO TOJMUIHHY, a B HEM OOpa3syIOTCA TPeLIHHbI, 
110 KOTOPbIM BOJa NpOHHKaeT B NMOYBY JAHUIb MectamH. ECan oceHbio 
CHATb TaKOH MOKpOB, MbI YBHAHM Ha OOHAKeEHHOMH MOUBe TyCTYyIO CeTb 
T@MHBIX IATCH H pa3BeTBJCHHbIX NOMOC BaKHbIX MeCT, B KOTOPbIX Bwlara 
MpOHHKAa B NOUBY, a MEKAY HHMH Oowee CBETbIcC NPOMEXYTKH CyxXoH 
TOUBbI, Ha KOTOPOH H MePTBbI4 NOKPOB B CBOeCH HHMKHEH YaCTH OCTAaBa.I- 
cA eule CYXHM)». 

JlecHad NOACTHIKa, HECOMHCHHO, HeEOAHOpOAHa. Ha BcAKOM ropH30HTe 
{ray6uHe) BcTpeyaloTca MecTa pbIXO0rO CTpOeHHA Hu MAOTHBIe Mecta. Korza 
Ha MOBEPXHOCTH MOACTHAKM MpopacTaioT CeMeHa, TO KOPeINKH pa3BUBalo- 
TUMXCA MPOpOCTKOB MpOHHKalOT BHH3 HW AOCTHLAlOT MOBI, CCAM OHM He 
BCTPCTAT Ha CBOCM MYTH KakOro-HHOYAb MECTHOFO YIVIOTHeHMA, NpeActa- 
BaAMOMUlerO JIA HHX HempeokomuMMoe npenstcrBue. B Tex cayyuaax, Kora 
YyrAyOAAIOMMeCA KOPCMIKH BCTPeYalOT MECTHOE yIWIOTHCHHE NOACTHIKH, 
KOTOPOe OHH He MOFyT MpeosOAeTh HK oO0HTH, MOMOM0e pacTeHue Kak 
Obl MoBUCaeT B NOAcTHAKe wu norubaetT. TlosTOMy TOAbKO YacTb Mpopoc- 
WuX C@CMAH MOMKeT MOCTHFHYTb CTAAMU YKOPCHHBIUMXCH MPOpOCTKOB. 

Ilpn 11060M uucae MpopocuIMX Ha MOBePXHOCTH MOACTHKH CeMSH, 
UpHXOMAMIMXCA Ha CMHHLY MoMmagn, HO MpH YC.IOBMH paBHOMepHOrO 
NOKpbITHA MMH MaHHOH TePppHTOPHM, OHA UM Ta KC MOAA MPOPOCTKOB 
mocturaeT TOM CTaqHH pa3BUTHA, NpH KOTOPOH HX KOPHEBbIC CHCTCMbI 
octurny?T rayOuHE! x. UncweHHo 3Ta MOA paBHa OTHOMeHHIO TON YacTH 
TepPHTOPHU, KOTOPAaHd MpPOHHMaeMa MAA PaSBMBAIOWIMXCA KOPeMIKOB AO 
rAyOuHb XxX, KO BCeH MAOMaqu TeppuTOpHH. 

IlycTb ¥g — NOTHOCTb (4ucO Ha eCAMHUIe NOMA) CeMHH, Mpopoc- 
WIMX Ha MOBEPpXHOCTH MOACTHAKH, Y—U4HCIO MpOpoOcTKOB, KOPHEBBIC 
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CHCTeMbI KOTOPbIX MocTurau rayOunbl x, a f(x) — oA Takux mpopocty 
KoB. Torja | 
v= of (x), (1) 


rae f(x)—moKa HeusBeCTHad HM NOATexKaljad onpewerenuio PyHKuUMA, 
JlorapudMupys 3TO paBeHCTBO, NO yyHM 


Igv=Ig% + Ig f(x), 
a 3aTeM JuddepeHUMpOBaHHeM HalileM 
dy __ f' (x) 
ae ax 


ers 

9To paBeHCTBO HMeeT TpocToH uM ACHBIi cMbicu. Beruauna dy paBHa 
V3MCHEHMIO YMCA MpOpOcTKOB 3a MpOMe%KYyTOK BpeMeHH, B TeYCHHE 
KOTOpOrO KOPHEBbIe CHCTeMbI Ony- 
CTHIHCb C rayOuHE!E x O IrayOnHbS 
x + dx. Tlostomy dv/yv—atTo foua Tex: 
UUCTCHHOCTb BCXOXOB Ca- [PpOpOCTKOB, KOPHeBbIe CHCTEMbI KOTO- 
Aa sevoaen yc Rapist tis pbIX, MOCTHrHYB rIyOMHBI x, He CMOrJM: 
HOACTHAKH (fo A.A. Moayanosy) HPOOUTHCA Hepes CHO TOMMMHE! dx wy 
WOCTMrHYTb TayOuHEE x-+dx. Ecan 

NOACTHIKa OAHOpOHa, T. €. Ha BCeX 


Tao6aunna 1 


UncnenHOCcTb BCXO,OB Ha 1 ra 


Toammua_ |_|. > > TayOuHax uMeeT OfHO HM TO 3Ke CT pom 
ae ee or Hue, TO dy/¥ 3aBMCHT TOAbKO OT TOMIMMN~ 
HbI COA AX, HO He 3ABHCHT OT TYOHHbS 
X ero 3ameraHua. Tlostomy B paccMmatT 
4 43900 22670 pHBaeMOM CJlyyae WpaBad yacTb mocaren- 
2 5900 18670 He€TO paBeHCTBa HE 3aBHCHT OT X, T. e 
3 2250 13000 | 
4 1850 7350 f" (x) 1 
5 750 5660 : = NOCTOAHHOMY UHCWJy. 
6 220 5100 f(x) 
i 77 2601 
8 50 2200 Ho Tak Kak v yOpIBaeT c rayOuHOl 


MU, CleoBaTebHO, dv/yv<0, To ate 
NOCTOAHHOE YHCMO LOKHO OBITb OTpPH- 
WaTCAbHbIM; OOO3HAUHM ero uepe3—k, rne k>O. Torna 
Uigle) Mons k 
f(x) 


WIM, NOce HHTerpupoBanua, 
f(x) = Comms, 


rae C — nocTosHHad MHTerpaun. 
TloqcTaBuB moayyeHHoe BbIpaxenve pun f(x) B ypaBHenue (1), m0- 
JY 4HM 
Ham octaetca onpegeautb C. H3 ycnopun y= npH x =O naxonum, 
uto C=] wu, cnenoBatembHO, 
,= We ue A 


Haxoueu, mO/araA xXx PaBHbIM TOMUMHE NOACTHIKU h, HaH eM, qTO 
QUCJIO YKOpCHHBUINXCA IIpOpOCTKOB (OTHECeHHOe K €THHUWE noma yy) 
PpaBHO 

v= ve *F), (2) 


OTO HM eCTh Halla OKOHYATebHAaA dopMyvia. 

Temepb MocMoTpuM, B KakOli Mepe novlyueHHas bopMysia orpaxaeT dak- 
THYECKH HaGJIOLaeMy!0 B MpHpoe 3aBHCHMOCT TYCTOTH BCXOMOB OT TOMULM- 
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abl momeTuiku. Ileppbie aHHble NO 9TOMY BONpocy, ony6lMKOBaHHbIe 
[. ©. Moposospm (?), Mouyyenbr ero yyenuKom A. K. Hopakom u orwocatca 
K cocHe. OHaxo IT. ©. Moposos yxka3pipaet, uTO RaHHbIe A. K, Hosaka ue 
OTBEYaIOT TpeOoBaHHiO OAHOPOAHOTO CTpOcHHA NOACTHIKH pu pasHoli ee 
TomuuHe. [lostoMy OHM He MpHrOoQHbI AIA MpoBepKu Halle cbopmywn. 

Ho MbI MO2KeM BOCHO/Ib3OBaTbCA JAHHbIMH [Ist COCHbI M eH, OMY6.MKO- 
saHHbIMH A. A. Mowuanoppmm (°), KOTOpble OKa3aJIMCb JOCTaTOUHO TOUNBIMH 
H OJHOPOAHBIMH. 

Ilo STHM {aHHbIM MBI BbIMHCIMIH MIA COCHbI M eM BHayeHHA vo Hu R, 
MOJb3VACb OOBIYHBIMH MeTOAAMH ONpeeeHuA IMIMpHYeCKHX MapaMeTpoB 
(u3JI02%KeHHe STHX METOROB YHTATeIb MOXKeEr 
HalitH B KHure K. A. Cemenaaesa (*)). 


TaOauna 2 
Pacnoslarad 3HaYeCHHAMH vo H k, MbI MOXKeM 
Tellepb MO PopMyvle (2) BLINHCIMTb WIA COCHBI . S3HauYeHUA vy HM Rk Aaa 
M CJIM 3HAYCHHA v WIA Pa3sHbIX 3HaueHHu fA COCHH H €1H 
CPaBHUTb BbIYHCJICHHbI€E aHHble ¢ (baKkTuye- 
CKHMH, PesyIbTaTbl 9THX BEIVHCIIeHHH comep- 
*KATCA B TAO. 3. es Es : 
IIpocmotp Ta6s. 3 maeT OCHOBaHHA WIA 
BbIBOa, YTO (OpMywia (2) cmoco6Ha c VyOB- ee 27970 | 0.7598 
J@TBOPHTCIbHOH CTEM€HbIO TOUHOCTH OTpaKaTb Ey, .. . . .| 36990 | 0.3792 


KOJIMYCCTBCHHbIC 3aKOHOMePHOCTH paccmaTpH- 
BaeMbIX HAMM ABJICHHH. 

M3 dopmyap (2) sAcHO, uTo 4eM OoubUIe 3HadeHHe Rk, Tem ObicTpee HeT 
YObIJIb UHCJICHHOCTH YKOPeCHHBIIUXCH BCXOJOB C YBEIHYeCHHeM TOJILMHEI NOL- 
eTHku. 143 Ta6. 2 MbI BHM, UTO 3Ha4eHve R WIA COCHbI B Ba pa3a 


TaOauya 3 


ConocTtaBseHne PakTHyeCKOH H BHYUCTCHHOH 
YHCNECHHOCTH BCXOZOB COCHDBI WH CH B 3aABNCH- 
MOCTH OT TOADLHHDI NOACTUIKU 


CocHa Evib 
TomuimHa 
NOACTHIKH 
B CM ’ axr. Y BbId. bak, Yel. 

1 13900 | 13080 23670 25320 

2, 0900 6121 18670 17330 

3 2250 2863 13000 11860 

4 1850 1339 7350 8115 

5 750 626 £660 5504 

6 220 Zoe 5100 3801 

7 te 137 4810 2601 

8 BO» ae 64 2200 1780 


OHolblle, YEM WIA eH. CeMOBATeJIbHO, JIA COCHbl MOACTHKAa ABJIACTCA 3Ha- 
YATe@JIbHO OOJIbUIMM TIpeMATCTBHEM JIA CaMOBOSOOHOBJICHHA, HeKeJIH WIA 
eH. ITO OOCTOATEJIbCTBO, NOBHAHMOMY, HMeeT OOJIbiOe 3HAaYeHHe B KOHKy- 
PpeHTHBIX OTHOWeHHAX COCHbI MH eM. Mbl OJ2KHbI, TAKHM OOpPa3omM, CesaTb 
BBIBOL, YTO He TOJbKO CYMECTBEHHO OONbMaAA TEHEBHHO- 
CMIUBOCTHBETH, HEKCIUCOCHH, HON CHOCOOHOCTDBCXOZOB 
Qu Ayume NApeomoNeBaATh cCOTpOTHBAeCHHeE MecHOH 
MOMCTHAKH RaeT CNH KOHKYPeCHTHHIe MpeuMyUWecTBa 
mepea cocuou. 

Jlanee clemyeT OTMeTHTb, YTO 3Ha¥eHHe Rk B pasHbIX YyCJOBHAX OyeT 
Pa3HbIM, HallpHMep B CJly4ae PbIXJOM MOMCTHIKA Oe€3 MPpH3HaKOB IMWIeceHH H B 
cllyuae Oolee MIOTHOH, C ACHO BbIPaxKeHHOM IVIeCeHbIiO. 

B 3aKsoueHHe 3aMeTHM, YTO B IMMTHpOBaHHOl Bble padotre A. A. Movua- 
HOBA IIPHBeEMeHbI TaK%Ke WaHHble [dA JIMCTBeHHHIUbI, Oepesbl H OCHHHI. OHaKO 
AIA 2THX MOPOA MOYYeHbI CIHUIKOM KOPOTKHe PALbI FACE, HeLOCTATOYHBIC 
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WA KOJIMYECTBEHHOPO aHaJIH3a HW MCKJOUaIOUIHe BOSMO?KHOCTb yBeDeHAC TSS 
ompemeseHua vo HX k. Ilostomy paccmotpenue Apyrux NOpow, KpOMe COCHbI Hi) 
JIM, MbIl BbIHYK/eHbI OCTaBHTb B CTOPOHE BApPeAb WO MOABJCHHA B Hay4HO!t 
JHTepatType OoOvlee MOJIHbIX H TOYHbIX JaHHbIX JIA HX. 

Mob! OJIKHbI, TAKUM OOPa30M, CUHTATb, UTO paCCMOTPeHHbIM HAMH BOMpOCc: 
HECKOJIbKO OCBeII€H MOKa JIMINb TOJIbKO JIA OCHOBHbIX XBOHHbIX NOpod — 
COCHbI H eJIH. 


Iloctynu.10 
18 XII 1953 


LIHTHPOBAHHAS JINTEPATYPA 


'T. H. BercowkKui, Yuenne O BAHAHHH Meca Ha H3MeHeHHe cpefbl ero Mpouspacta- 
HHA H Ha OKpy2Katoulee mpoctpaucrso, M., 1950, crp. 45. * T. © Mopo3os, Yuenne 
o mece, M., 1949, crp. 281 n 282. ° A. A. Monuanos, Arpo6nonorua, Ne 4, 104. 
(1946). 4#K. A. CemeuasSeB, OMnupnyeckue ctbopmyupt, 1933. 
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Aoxaage Akaygemun Hayx CCCP 
1954. Tom XCV, N 2 


PHSHOJOrHA PACTEHHH 


T. A. HAHWJIOBA u B. M. BYHHH 


MIPHMEHEHHE MHKPOSJIEMEHTOB HU CTHMYJIATOPOB POCTA 
AJA NOBBIWIEHHA YPO)KAH CEMAH CAXAPHOM CBEKJIbI 


(ITpedcrasazexo akademukom A. JI. Kypcaxoeum 11 I 1954) 


B autepatype NocieqHHXx eT BCe Yallle BCTPeyalOTCA LaHHbIe O NOOKU- 
TeJIBHOM BJIMAHHH MHKPO9JICEMeEHTOB H CTHMYJIMPYIOULHx POCT BellleCTB Ha yBe- 
JIMYeHHE CEMCHHOH MIPOLYKTHBHOCTH CeJIbCKOXO3AHCTBeHHBIX pacTeHHii (17). 
B 1953 r. Mbl MpoBetH paOoTy No H3yyeHHIO JelicTBHa Gopa, MOmHOMeHAa Ht 
CTHMYJIATOPOB pocTta Ha ypOxwkKali CCEMAH CaxapHOH CBeKJIbI. ONbITHI MpOBOLH- 
JIMCb B TOJIEBbIX YCJIOBHAX B COBXO3e HM. CrawHHa TaMOoBCKOH O61. Ha opo- 
miaeMoM yyacTKe. Pa3smMep jemaHOK 200 m?. [lopropHoctb 3-KpaTHaa. B Teue- 
HHe BereTalMOHHOrO MepHOda Ha OMbITe ObIIO MpOBeeHO [Ba MOJIMBA: B Ie- 
PHO, Kora pacTeHHA HaXOHJIHCb B tase poseTKH (27 V), H B chase cTeb- 
JepaHun (28 VI). 

Jleicrpue Oopa H MOJIHOMeHAa HCMbITHIBaAJIOCb Kak IIPH BHeCeHHH B NOUBy, 
TaK WH Ip BHeKOpHeBOH HOAKOpMKe. Bop NpHMeHAJICA B Bue OOPHOH KHCJO- 
Tbl, MOHOAEH — B BUAE MOJHOLeEHOBOKHCJIOrO aMMOHHA. Brecenve B TouBy 
TIpOH3BOAHIOCb B JIYHKY BO BpeMA MocaKH pacTrenul. BuekopHepaa m0/- 
KOPMKa MHKpO3JICEMeHTaMH H CTHMYJATOPaMM poOcTa MIPOBO/MJIaCb OMPbICKH- 
RaHHeM BO BpeMA MAaKCHMaJIbHOrO WBeTeHHA pacTeHHit. 

Ha6lomenHa 3a pocToM pacTeHuH B TepHoOs BereTalMHH MOKasaJIM, TO 
BHeECeHHe MHKPO3JIEMEHTOB B TIOUBY OKa3aIO MOJIOXKHTeJIbHOe BJIMAHHE Ha 
pocT WH pa3BuTHe pacTeHHit (cM. TaOu. 1). 


Ta6Ouuna 4 


BAWYAHHE MHKpPOIATEMEHTOB, BHECECHHAIX B NOUBY, Ha pPOCT H pa3- 
BUTHe pacTeHHH 


16 VI 25 VI 
Bapuanrbl onbita BbICOTa Pa-| 4HCO CTedeH | BbICOTa pacTe- | UNCIO cTeOTeH | % UBETYIINX 
CTeCHHH BCM| Ha 1 pacTeHne HHA B CM Ha 1 pacrenne pacTeHHuH 


KoutTpojb (6€3 MUKpO- / 
WHOTOS) Gas einl alae 61,0 14,0 110,6 16,2 36,6 


BueceHoO B HOUBY OX 
KaxKOe pacTeHHe B Mr: 


BeoOnee ares cn 652 18,8 114,4 19,9 63,3 
One) Arachis 67, 0 19,0 115,7 22,9 80,0 
Mon (Q0Mn F<. es 67,5 17,6 110,9 2,7 60,0 
Mar(50' . a... . 2.) .68,8 15,8 109,8 ee 73,3 


M13 ta61. 1 BHAHO, TO BHeceHHe B MOYBy Oopa 50 mr Ha pacTeHHe H MO- 
m4u6nena 50 n 100 mr Ha pacTeHHe yCHJIHJIo pOcT pacTeHHli H yBeJIMYHJIO YHC- 
Jo cte6uieli Ha HAx. Ho HanGouee CHbHOe BIMAHHe MHKPO3JICMCHTHI OKAasaviit 
Ha WHTe€HCHBHOCTb UBeTeHHA. 
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Ilo BHelIHeMy BUY OMbITHbIe pacTeHHA OTJIHYaJIHCb OT KOHTPOJIbHBIX | 
‘Ooulee HHTCHCHBHOM TeMHO3eIeHOH OKpacKOli JucTbeB. OlpewemeHHa cosep- | 
*%KAHHA XJOpOUsA B JHCTbAX MOKa3aJIH, YTO BO BCe CPOKH B3ATHA mpo6 
KOJIMYeCTBO XJIOpOHIa B JIMCTbAX OMbITHBIX pacTeHuli ObIIO Oowee BbICO- 
«KUM (cM. Ta6u. 2). 

TaOauna 2 


ConepxauHne x10pOhuaAna B ANCTbBAX 
CeMC€HHHKOB CaxapHOoH CBEKAB™ 


18 VI 16 VII 


BapwaHTbl onbita 


a 

a 
B%| & B% 

i= 

= 

m 


Kontpoib (6e3 mMuKpoygo6p.) |0,57} 100)0,45} 100 
BueceHo nog Kawkqoe pacTtenue 


B MI: 
BSG wai pet yseaeternde Aid Oh elas oOlnt 24 
Mo 50s. oc ce 210,85) 149j000) 422 


* ComepxkaHue xiopopussa ompesenaroch MeTOOM 
Toquepa nu Tepeutbespa B CyxomM Matepuame (8). 


ConepxKanHe xXJIOpodusa B JIMCTbAX OMBbITHBIX pacTeHHH, OCO6eHHO B 
MepBy!O MOJIOBHHY BereTallHi, MpeBblillaslo KOHTpOb Ha 0,43—0,28 mr (49— 
75%). B Oouee 2Ke MO3AHHe CpOKH, B CBA3H CO CTAapeHHeM JIMCTbeB HM pacma- 
JOM B HUX XJOpOdusIa, KaK aOCOJIOTHOR ero COepxaHHe, TAK H OTHOCHTEJIb- 
Hoe 3Ha4HTeJIbHO yMeHblaeTcA. Hanpumep, K 16 VII npespiuenue B cosep- 
%KaHHH XJIOpOdusIIa MO OTHOLMIeHHIO K KOHTPOUJIIO ObIWIO JHIIb 22—24%. 

B cepequne HIOJIA, MOce OMpbICKHBaHHA, KOra pacTeHWA 3aKOHUHJIH 
MBeCTH H KJIYOOUKM CeEMAH BIOJHE CPOPMHPOBAVJIHCh, OblJIO MpOBeeHO onpe- 
euleHve Beca KJITyYOOUKOB HM COepxKaHHA B HHX CYXONO BeLILeCTBa HW pacTBOpH- 
MBIX (OPM yrvIeBOqOB (cM. Ta6uJI. 3). 

I]puBeqeHHble pe3yJIbTAaTbI MOKA3bIBaIOT, 4TO AOCOJIIOTHBIA BeC KIyOOUKOB 
HU HakoMeHHe B HHX OpraHHyYeCcKOH Maccbl YBeCJIHYNBalOTCA KaK TO] BJIMA- 


TaOnauna 3 


Bec CBEKJOBHYHDIX KAIYOOUKOB H COMepRwxanHHe B HHX 
CyxOro BeUlLeCTBAa H PACTBOPHUMBIX POPpM YraAeBOROB 


Bec 1000 Kny- | % cyx. Belle- CymMa_ yr- 
BapuaHTbl onbita 604KOB Br B JIeBOOB * 
CbIPOM BUTE CTBa B CeMeHaXx B % 
USOHTDOAb "9,00 sous Gtue., ch eee 58,4 14,3 2,49 
BuecenHo B mo4yBy Nog KaxOe pacte- 
HHe B MP: 
BOO erika. yy ga te nee 63,5 14,9 Pap ha 
Mo 50. bree oe Ae 17,6 Zio 
‘OnpbICHYTO BO BpeMA BeTeHHA: 
reTepOayKCHHOM 0,016% .... 49,8 15,0 3,0 
2,4,9-TpHXJOpopeHoKcHy KcyCHOK 
KHCIOTON 0,005" = tae 74,5 16,2 nO 


* YrueBodbl OnpemeraaMch MeToxoM Beprtpana. 
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HHe€M MMKPOSJICMCHTOB, BHCCeHHBIX B NOYBY, TaK H OT ONpbICKMBaHuA CTMMY- 
MMPYyIOUlMMH POcT BelllecTBamu. Hexoropoe uicKsoyeHHe MpescraBuAeT TovIb- 
KO BapHaHT C MpuMeHeHHeM reTepoayKonna. B atom culyyae Bec KyOOUKOB 
ObII axe HMKe, YEM Ha KOHTPOJle, a COfepxKanHe B HHX CyXOro BeMlecTBa 
MpeBbICHJIO KOHTPOJIb Ha OUCH He3HaYHTeJbHyIO BeHUUHY, 0,7 %. 


TaOauna 4 


BauvaAHHe MHKPOITEMCHTOB H CTHMYAATOPOB pocta 
Ha ypowkah CeMAH CaxapHoH CBeKIAH 


BapnaurTbl onbita 


YpoxaH ceMaH 
B W/ra 


B % kK KOH- 


Kountpoab (6e3 MUKpoymoOp.) ... . 
BueceHo B NOYBY NOX Kawkoe pacte- 


HHE B MI: 


BRP O0 Beet ry tate take coher yoke 


ING OUl20 teas bo see 


Bes OO20;tes Bape: 6 
&-HapTHyKcyCHOH . . 
KUCMOTOH 0,005 % 

retepoaykKcuHoM 0,01% . 


2,4,9-TpHXIOPOMeHOKCHYKCYCHOH KH- 


COORONG O00 506 mere iaenmten-' ats a ee 


46,0 
38,9 
46,7 
36,0 


40,2 
41,4 


33,9 


Tpow0 


100 


135,7 
131,2 
120,4 
110,8 


156,4 
132,3 
158,8 
122.4 


136,7 
140,8 


115,3 


[Ipupemenupie B TAO. 4 WaHHbIe MOKa3bIBaIOT, YTO HAHOOJIbINIee MOBHILLEe- 


HHe ypoxKaa CeMAH ObIJIO MOJTy4eHO OT IIpHMeHeHHA BHeKOPHeBOH NOLKOPMKU 
6opom B ose 0,01%. HeckombKo MeHbLUIMN asdcexkT Obi MOyueH OT BHEKOP- 
-HeBoi nomKopmMKu Mo B ose 0,016%. IIpu suecenuu B mousy B u Mo yse- 
JIMYUeHHe ypoxKan ObIIO MeHbIUe, YEM IPH BHEKOPHeBOH MOLKOpMKe. 


[Ipu onpbickuBaHuuH pacTeHHH CTHMyJIATOpaMH poOcTa HaHOOJIblilee MOBBI- 


meHHve ypoxKan OGecneuuO ONPbICKHBaHMe pacTeHHi a-HadTHJyKcycHOn KuC- 


I 
| 


| 


} 


|3 TAH, 7. 95, Ne 2 


Ta6auna 5 
ne g 
PacnpegeneHne cemsAH 8 0 
no PpakiiwiM BG z 5 mr 
Ip JMameTpe Ksly6o4uKOB Sd i EB 
Bapuanrbl onpita ics S a Ee 
2 g | BY 
| = a | 2s 
>4 3,5 | 2,5 On Fs ee 
Om —~Q ww 
KXoHTpomb (6€3 MHKPOyMOOp.) . .... ~~ «| 90,55) 26,86) 22,59) 25,41) 914 157 
BueceHo B IOY4BY NO KakKMoe pacTeHHe B MM: t 
By lle G gl eee ate = eae 54,83] 26,02] 19,15! 24,70] 96 | 304 
INO BO) SRR ake we alee BES Aa ee ret DO, IO} 23,94 20,011 37,25) 94 295 
OmppicHyTO BO BpeMsA UBeTeHHA: 
IMO OKUIRY,S. © © open 6 G bn G BUS Rees 55,00} 24,28} 20,72) 24,61] 97 Sol 
BS O00 i Bema tee te ete oo nackte . . | 61,96} 22,38) 15,66) 26,73) — 236 
a-HapTusyKcycHoH KucmoTOH 0,005% . . . | 49,10] 26,00} 24,90) 25,23) 96 298 
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OTOH Hu reTepoaykcuHom. B Ta6s. 5 mpHBemeH aHasIM3 Ka¥eCTBa CeMAH C 
JIYUIUHX BapHaHTOB OUIbITAa. 

Jianubie Tabu. 5 MoKasbIBaloT, YTO MUKPO3JICMEHTbI, BHeECCHHBIE KaK PB 
NowBy, Tak HW IIpH BHeKOpHeBOH MOAKOpMKe, yBeJIMUHJIH KPpyNHy!lo (pakilHt1o 
CeMAH B IIpemesax 4—10%, a BcxomecTb Ha 3—6%. Han6ouee xe 4eTKO 
BJIMAHHeE MHKPOIJICEMCHTOB BbIPa3HJIOCb B YBEJIMYCHHH UYHCA POCTKOB, 4TO 
CBHJICTeJIbCTBYeT O TOM, YTO B KJYOOUKaX OMbITHbIX pacTeHHH CopMupoBa- 
JIOCb OOJIbIIee KOJIMYCCTBO XKH3HECMOCOOHBIX CeMAH. 


Bcecow3Hblli Hay4HO-HCCeELOBAaTeIbCKHH Tlocrynuao 
HHCTHTYT CBCKIOBHYHOTO TMOJIeBOACTBA NS) WE IK 


LIMTHPOBAHHAS JIMTEPATYPA 


1 ®, ©. Mayxos, M. C. Kaemescxkaas, JAH, 78, Ne 5 (1951). 2 H. A. Vep- 
HaBuUH a, MuKpOsJIeMeHTHI B XKH3HH pacTeHHH M 2KMBOTHHIX, M., 1952. ° B. B. Axos- 
nespa, JIAH, 79, Ne 6 (1951). *B. B. Konepxuuckui, JAH, 83, Ne 2 (1953). 
5 VW. MW. Tymanos, C.T. Enxuxkees, A. A. Jiu3auap, Cos. arponomus, Ne 7, 25. 
(1946). © B. Tl. Cokoapexkas, JAH, 59, Ne 3 (1948). *’ IT. K. Bee ponoxcKkaa, 
HAH, 65, Ne 2, 233 (1949). T. H. Pomgues, Tp. Mu-ta @usnon. pact. AH CCCP, 7, 
B. | (1950). | 
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Hoxrnagn Akagemuu Hayrx CCCP 
1954. Tom XCV, N 2 


@HSHOJIOTHA PACTEHHH 


r. H. EPEMEEB 


S3HAYEHHE BHOJIOTHYECKOW PASHOKAYECTBEHHOCTH MOYEK 
NACJIEHOBbIX H LWHTPYCOBbIX PACTEHHM MPH BETETATHBHOM 
PA3MHO)KEHUH 


(ITpedcraezexo akademuxom A. JI. Kypcaxosom 11 I 1954) 


B fmpakTuKe CeJieKUMOHHEIX HM arpoOuOlOrM4uecKHX HeCeEMOBaHH BereTa- 
THBHO Pa3MHOXKCHHBIX PaCTeEHHH YaCTO BCTPeYalOTCA 3HAYHTeJIbHbIC Bapbupo- 
BaHHA OTJeJIbHbIX PaCTeHHH MO CpOKaM BCTYMJICHHA B MJIOMOHOMeHHe, TO 
PHTMy pocTa, Ppa3sBHTHA, ypoxwKauHOCTH HU JpyrHM (M3HOJIOrHYeCKHM CBOH- 
CTBaM. ITH BapbupOBaHHA Mp paBHbIX 9ZKOJOTMYeCKUX H arpOTeXHHYeCKHX 
YCJIOBHAX OOYCJOBJEHbI OHOMONMYeCKOH pa3sHOKayecTBeHHOcTpIO (!,2) TKaHeli 
YePeHKOB, MOYeK, KOTOPble ObIWIH B3ATbI B Pa3MHOXKeHHe, Marke Cc OMHOTO 
pacrenua. IlospjeHHe HOBbIX CBOHCTB y OTeCbHbIX MOGeroB, BETOK B Tpesewax 
OAHOFO pacTeHHa OpluIo HasBaHoO JapBuHbIM (*) MOUKOBOM H3MeHYMBOCTHIO, KO- 
TOpad MOXET 3aKpelIATbCA IPH BereTaTHBHOM pa3sMHoxKeHun. M3Men4quBOCTb 
pacTeHHl, OOyCJIOBeHHad BeEreTATHBHBIM paclileMIeHHeM pacTeHu, nomyunsa 
B HOBOH JIMTepaType Moxpo6Hoe ocBemlenve (*). Hapany c 9THM H3MeHUH- 
BOCTH paCTeHHM, BbITeKalOUleH 3 CTaHHHOH pa3HOKayeCTBeCHHOCTH TKaHelt 
YepeHKOB, MO¥eK, B3ATHIX B BereTaTHBHOe pasMHOxKeHHe, ObIIO yeeHO MaJO- 
BHHMaHHa. B OoTaHMyeckHx pyKoBogcTBax (5,°) NpHBOATCA aBHHe HaOuJII0- 
meHua Cakca 0 TOM, 4TO eCIM YepeHKH OeroHHH OpaTb C WBeTYWIMX pacTeHuh, 
TO OHH MoCJIe YKOPeHeHHA 3allBeTaIOT HaMHOFO paHblile 10 CPpaBHeHHIO C Ye- 
PeHKaMH, OMHOBPeMeHHO B3ATbIMH C HEeIBeTYIIHX 9SKSEMIVIAPOB pacreHHii. 
IIc Bprpojam H. II. Kpeuke (7), mMopdosoruyeckne, PusHoOrMyecKHe, aHa- 
TOMHYeCKHe H XHMMYUECKHE PasIHUHA Pa3HbIX NOOerOB UH OTeJbHbIX YUaCTKOB 
mo6eroB B Mpemesiax OMHOTO pacTeHHA, a TaK2Ke BOSHHKAIOWaA H3MCHYMBOCTb 
MIpH BereTaTHBHOM pa3MHOXKeCHHH OOYCJIOBJICHbI BOSPacTHbIMH H3MeHeHHAMH 
TKaHel pacTeHHH. 

OnHaKko Ooulee O6O6uLalouLee OODACHEHHE STHM CaKkTaM BbITeKaeT M3 TOFO 
MOJJOKeHHA, ITO MPH BereTaTHBHOM Pa3MHOMKeHHH pPacTeHHe He HayHHaeT CBOe 
pasBUTHe CHOBAa, a MposoKaeT ero C TOMO COCTOAHUA, B KOTOPOM ObIIM TKa- 
HM YepeHKH (MOUKH) Ha MaTepHHCKOM paCcTeHHH JjO MOMeHTa cpe3sa YepeHkKa. 
Buoxumuyeckue nccieqoBaHua MoKa3asM (°), 4TO BbIsBaHHbIe BO3eHCTBHAMH 
BHeLIHUX YCJIOBHH KaveCTBeHHble CIBHTH B OOMeHEe BellleCTB 9MOPHOHAJIbHbIX 
TKaHeli 3aKPeMJIAIOTCA Ip MOCeLyIOUeM PasBUTHM pacTeHH HW axe MOryT 
COxpaHsaTbca B moTOMcTBe (°). BoTaHHyecKHMH HCCJI€OBaHHAMH BbIABJICHC, 
uUTO KOMIJIeKC PakTOPOB CpesbI TIyOOKO OTpaxkaercH Ha PHTMe pocta H pas- 
BuTHA pacrenui (9). TooBoi pocr moOeroB OfHONeTHAX HM MHOPOJIeTHUX 
pacrenuli B pa3HbIX YacTAX MoOeroB MpoTeKaeT HepaBHOMePHO, Kak 9TO 
BHJINO M3 3aKOHOMepHO CMeHAIOUeHCA pasHOH JWIMHbI Mex qOy3Iuit (ee 

lizusiaraemMble HW2Ke Hall UCCJI€OBaHHA MW OMIbITbI MOKA3bIBAIOT, ITO BJIHA- 
HHe Ha paCTCHHA BHeIIHHX YCJOBMM.MOXKHO 3HAYHTeJIbHO YCHJIHTb, CCJIM Ha 
TiepBbIX 9TalaxX pOcTa HM PasBUTHA PacTeHMM pPaseNMTb Ux Ha WaCcTH HM BBI- 
DAlLMBaTb H3 OMHOFO PacTeHHA OLHOBPEMCHHO HECKOJIbKO pacTeHHH, KOTOPbIC 
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B CYMMe J(aloT HaMHOrO OOJIbLIYIO BOCIIPHHHMAIOLLy!0 MOBEPXHOCTb (Ta6.1. 2)% 
O6beKTaMH HalIMx ucceqoBaHHi ObitM. pacreHiua TaOaxa (Nicotiana 


tabacum L.), kaprodbera (Solanum tuberosum L.) 4 CesHI[bl WATPyCOBBIX | 


(Citrus L.). Uccrenopanve OuvOJlorHyecKOH pa3HOKaYeCTBeHHOCTH IOYeK 
MpOBeeHO MeTOMOM TowyYeHHA pacTecHHH M3 YacTen (uepeHKOB), MOcJeO- 
BaT@JIbHO B3ATHIX IO BbICOTe cTeOJIeH pacreHui. [lonyTHO NpHMeHAJIMCh TIpH- 


BUBKa THOUeK, B3ATHIX TWOCIe€LOBATeJIbHO: IO BbICOTe, H NOJIWYeHHe PacTeHHH 


M3 HOUeK, 3aJ1lOXKeHHbIX Ha pasHo BbIcoTe cTeOvleH. IIpembiqymie Hall — 


onprrpt (!!, 12) moKa3aJIH, 4TO eCJIM PasBUBAaIOlWecA H3 CCMAH PacTeHHA Ta- 
6aka B (pase, NpemmecTByioMleH OOpasoBaHulo OYTOHOB, WIM B Haale STOM 
basbl pasfeMTb MOCeLOBaTebHO MO BbICOTe CTeOJeH Ha YacTH (uepeHKH), 
TO MO3KHO TOJIYYHT W3 YaCTeH OMHOrO pacTeHHA peskKO Pa3JINYHble MO HH- 
TCHCHBHOCTH pocTa H pa3BHTHA (CKOpocnesble H TO3HeCHeIbIe) COpMbI 
pacreHun. 


164 
144 Wh yee \ 125 


/ 2 3 4 od 6 
flopadok vepenkob tnusy 
3 6 9 12 15 %8 


‘Topadok Gepxted novku 4a yepenke 


Puc. 1. W3MeH4MBOCTb HHTCHCHBHOCTH POCTA HM IpOROJMKUTEAb- 

HOCTH BereTalHOHHOrO TepHota pacTeHHH TaOaka, Moy 4eH- 

HbIX H3 YEPECHKOB, MOCMCOBATeAbHO B3ATHIX NO BbICOTe CTeO- 

JleH. @— 4HCNO WHEH OT MOME€HTa YEPCHKOBAHHA JO 3ak Maku 

OyTOHOB, 6 — BbICOTa pacTeHult uepe3 80 AHEM Tocme MOcanKu 

YepeHKOB (B CM), 6—cpefHee 4NCNO KOpHeH Ha 1 4epeHOK 
gepes 20 qHeH mocne nocaqKu 


IIpupegenuble Ha pwc. | u Ta6u. 1 WaHHble MOKa3bIBaIOT, YTO 3 YepeH- 
KOB, MIOCJI€NOBaTeJIbHO B3ATbIX MO BbICOTe cTeOJIeHh Ta6aka u KapTodess, 
MOy4aloTcA pacTeHusA, Mo ompeyemennio K. A. Tumupssepa (!%), c mpepprBu- 
croH M3mMeHuuBOCTHIO. B onbiTax He NMosyYeHO MOCeLOBaTebHOrO Hapacta- 
HAMA. U3MCHUMBOCTH. 

Ha puc. | nmpupeyenbl cpemuve WaHHble KPMBbIX M3MeCHYMBOCTM pocTa H 
pa3sBHTHA PaCTeHHU, NOJIYYeHHbIX H3 YePECHKOB, MOCJeMOBATeIbHO B3ATbIX 10 
BbicoTe creOeli 10 pacrenuli Ta6axa (copt J[w6ek 44 HuKkutcKuit). Anasio- 
PMYHbIC JaHHble ObWIH MOyYeHb! NO ApyruM copTtam ta6aKka. Vcxogupie, 
MaTOUHble PacTeHHA BbIpallMBasHcb H3 CeMaAH. B onbiT pacTeHus BCTyMasu 
B Bospacte 110—130 qHeH, Korga oH uMemH BEICoTy 58—62 cm, 17—19 
JmMcTbeB. PacTeHu B OMbIT OpasHcb B Hayase casbl OOpasoBaHua OyTOHOB 
WIM B MpeAWeCcTBYIOMIMi STO chase NepHon. OnbiTHble pacrenus moclemoBa- 
Te@JIbHO MO BbICOTe CTeOJIeH WeMIMCb Ha 6 yacTeli (YepeHKOB), B KaxKROM 
uepeHke 110 3 mouku. M3 Bepxnelt MouKu B Mpemedax KarKMoro yepeHKa pas- 
BuBaJICA CTeOeb OyAyulero pacrenus. M3 Bcex yepenkoB Kaxoro pacreHusa 
B OMMHAKOBbIX YCJIOBMAX BbIPalMBaslMcb pacTeHus. Uacrb cepuli oMmbiToB 
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(30 pacteHHii) Oblia BbipaleHa B BererallMOHHbIx cocyfax, a OcTaJIbHbIe 
CepHH ONbITOB BbIPAallMBaIHCb B OTKPbITOM TPyHTe Ha OMIbITHbIX JleIAHKAX. 
YepewKoBanve NpoBogusocb B cpokH 3—15 VIII 1948—1951 rr. Ha puc. 1 
KPMBbIe OTOOpaxKaloT pocT, pasBuTue 60 pacrennit. 


Ta6Oauna 1 


MHTCHCHBHOCTb poOcTa H pa3BHTHA pactTeHHi, NOWYYCHHDIX H3 
cTeCOTEBHX YEPECHKOB KapTOmeaa (copt Jlopx) (cpequwve yanHbIe m0 90 4e- 
peHKaM Kaxoro apyca 3a 3 roa) 


YxkopeHeHHe yepeHkoB Yepes 15 AHesi NOcse Bpicota pacTeHua NO WaTaM 
nocaQKH, B % OT nNocaxKeHHbIX H3MePpeHHH B CM Uncuo pacte- 
Mopaaok son yHCIO KOpHelt En oe 
“YepeHKOB CHH3y Ha 4 yepeHoK WHX OYTOHBI k 
Suara (ROR! |e es pe ah 8 VAL re 2 xX | XB % or 
enn ae nocCa XeHHBbIX 
4 0) 0 — — 0) 4 12 0 
2 0) 0 — = 0) 5 18 0 
: 3 20 0 7 (2) 2 Ay, 31 8 
4 30 0 16 (5) 3 22 58 68 
By 80 42 18 7 6 34 WP 82 
6 60 8 14 4 4 18 56 ~ Ht 


J[aHuble OMbITOB, IpHBeweHHble Ha pc. | nu B Tad. 1, MOKa3bIBaIOT, UTO 
acTeHHA TaOaka H KapTodeuiA, NOyYeHHbIe 3 YEPeHKOB MATOM 3OHbI CHU3Y 
(cre6JIM KOTOPBIX pa3BHJIHCb 43 15-4 MOUKH CHH3y), OTJIM4YalOTCA HaMBBICLUIN- 
MH [l0Ka3aTeJId4MH pocTa uM pa3sBuTHA. PacTeHus, MOJIyYeHHbIe M3 YepeHKOB 
3€PXHHX 30H CTeOJell KapTOeJIA, HMeIOT HAMBBICWIMe NOKa3saTeIH MO MHTeH- 
cMBHOCTH pocta Hw pa3BuTHa. Ha yepeHkax ABYX BePpXHHX 30H OOpa3s0BaHHe 
<OpHeH WWIO TakxKe OoJlee HHTCHCHBHO, 4YEM Ha YepeHKaX HHKHUX WH CpeHAX 
30H. B onpirax Apyrux uccuieqopatesen ('4) wepeHKH KapTo*eJA pasHbIx 30H 
2TeOJIeH NO HHTCHCHBHOCTH OOpa3s0BaHHA KOPHeH Tak?Ke 4eTKO pa3jeJIAHCb 
> Tol -JIWmb pasHHuel, 4TO Myulee OOpa3s0BaHHe kOpHeH UMeIH “YepeHKH 
epemunx 30H. B HaliMx OMbITaxX WIA YePeCHKOBAHHA OpaJIMcb PacTeHHA KapToO- 


aloud 2 


loka3saTeau pocta 6 pacTteHuH B BO3pacTe 1 roa, NOMYYeHHHX 
' M3 YE PCHKOB OMHOTO CeAHMA HATCY-MHUKAHA Ne 53 


O6ulaa AwHHa OCHOBHOTO U 
6OKOBbIX NOberoB 
Tlopsq0K 30H Bpicota pacte- UncaO JIMCTbeB 
3 @opMa KpOHbl pacTenuh 
4ePeCHKOB CHH3Y Hu B CM Ha pacTreHun 
B CM BESS 
| 4 58 79 100 45 IInpamuyfajbuan 
5 62 62 79 37 i 
3 16 faye) 70 35 SOHTH 4HaH 
| 4, 28 28 39 20 _ 
5 o | 14 18 15) Packuyucto-cte- 
| 6 16 16 20 42E{ JOMLAaAC A 


lyMMa .. . 189 254 164 


pupoct Heye- 
PeHKOB. CeAH- 
wa 3aroq. . 16 54 38 
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(bea OObIdHOrO KJYOHEBOFO pa3MHOXKCHHA, B Hayasle (Pasbl OOpasoBaHHuA Oy- 
ToHoB. Kaxkablii cre6esIb mOCJeOBAaTeJIbHO MO BbICOTe AeMICA Ha 6 yacTeli 
(uepenkos). UepenKopanve mpoBogzmocb B cpoku 15 VII—5 VIII 1949— 
1952 rr. Bcero B onbite 6blio 540 yepeHkoB (no 90 YepeHKOB KaxK OMI 
-30HbI). B KaxxyoM Bapnante 50% uepenkop mepegx nocaqkoh Ha 4—6 4ac.. 
norpyKasIucb HWKHUMH KOHWaMH B 0,01% pacrBop reTepoayKcHHa. 

B ta6u. 2 u 3. UpuBeseHbl MoKa3gaTeIM pocta 6 OMbITHbIX pacTeHHH B BO3~ 
pacte 1 roga u 2 mer. PacreHus 3TH MOJYYeHbI OT pasqesIeHHOrO MO BbICOTE: 
Ha 6 uacteii (yepeHKOB) OMHOro CesHMa MOMMebMyca, HaTCy-MuKaHa (Cit- 
rus natsu daidai (Hayata)) Ne 53. Jleaenne Ha yacru (YepeHKOBaHHe) CeaH- 
na Ne 53 6pislo MpousBemeHO B BOspacTe | roma. 


y 


Ta6auna 3 


Tloka3saTeau pocTa pacTeHHH HaTCyY-MHKaHAa B BOSPpa- 
cTe 2 neT, MONYYCHHHIX H3 YEPeHKOB ORHOLO 
cesuua Ne 53 


O6uiad WMHa OCHOBHO- 
llopanoK Bopicota ro M OOKOBbIX nNoderoB Unc10 | 
30H 4epeH-| pacTreHHH ||| JIHCTbeB Ha @opMma KPpOHbI pacTeHu 
KOB CHH3Yy B CM B CM B% pacTeHuu 
4 74 195 100 106 [lnpaMuyaibHaa 
3 50 238 122 96 30HTHUHAA 
5 25 ils) 59 66 PacKHAUCTO-CTeTIONLaAcA 


Jiauuple Ta6u. 2 u 3 TOKasbiBaloT, UDO paCTeHHA, MOJIYYeHHbIe H3 aepeul 
KOB OJHOTO CeAHIla, UMeIOT pesKHe pa3JIN4HA 10 pocTy H POpMe KPOHbit 
O6mun roqoBoKk Npupocr moOerop 6 pacTeHHli, MOJIyYeCHHbIX H3 YepeHKO 
OMHOrO cesAHIa, cocTaBA 254 cM, 3a TOT 2%e TOA yBesMYeHMe OG6Uero pH 
pocta moOerop OHOPO HeYepeHKOBaHHOrO CeAHIa COCTaBHJIO Bcero 54 CMI 
Kpome Toro, 3 CesdHIla, pa3qesIeHHOrO Ha 4YaCTH (YepeHKH), y2Ke Pe3KO Bbi 
WeMMOTCA MO PUTMY pocra HM MO CTpyKType KpOHbI 3 pasMYHblIe POpMbI pa 
CTeHHH, IPH BCTYMICHHU KOTOPbIX B IWIOMOHOMICHHE MOMKHO OXRULATb pa3zJMu 
HOM UpOAyKTHBHOCTH HX. 


TocynapcTBexHplt Huxutrckul OoTranuyueckuli cal Tloctynuno 
um. B. M. Monotozpa 19 XI 1953 
Anta 


LMTHPOBAHHAS JIUTEPATYPA 


'W. B. Muuypuy, Cou, 1, 1939. 2? T. 0. Jistcenxo, Arpo6nonornua, M., 1948 
> YU. Lapsun, Ipoucxomgenne sugos, 1935. *H. B. Typ6un, Teneruka c ocHoBam 
cemexuuu, M., 1950. ° JI. HW. Kypcauos, M. YW. Poneuxkuun, Kype 6oranukn, 1, M 
1940. © H. A. Maxcumos, Kpatxui kype dusnonormm pactrennit, M., 1938 
"H. IL. Kpeuxe, Perenepauua pacrennit, M. 1950. & A. WV. Onapuu, Jlec u crem 
Ne 7 (1950). 9° TI. M. Kykosexkuih, Borannxa, M., 1949. !° HW. Tr. Cepe6paxor 


Mopdonorua BereTaTHBHBIX OpraHoOB BbIcWIMX pacTreHuH, M., 1952. '!T. H. Epemees 
Hoxn. BACXHHJI, 8. 13 (1939). "IT. H. Epemees, Ta6ax, Ne 1—2 (1940) 


18K. A. TumMupsa3es, Uctopnyecknit meron B Ononorun, 1943. 4H. A. Makcumol 
B. X. Typemukas, Cos. 6or., 15, Ne 1 (1947). | 
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Aoxaage Akagemuun Hayrx CCCP 
1954. Tom XCV, Ne 2 


@®HSHOJIOTHA PACTEHHH 


B..O. KA3APSAH 
O BETETATHBHOM PA3MHODKEHUWM ABYJIETHUX KOPHENJIONLOB 
([Tpedcraezexo axademuxom A. JI. Kypcaxoseim 16 I 1954) 


Koppe.sUIMMOHHBI€ B3AHMOOTHOUICHHA MexKAy rlaBHol uv OOKOBbIMH MOUKa- 
MH IIPOABJIAIOTCA He TOJIbKO B Mpoeccax pocta, HO MH Mpa MpoxoxeHHH UMU 
CTaqMH APOBH3alMN. OKCMeCPHMeHTaJbHO MOKa3aHO, YTO MpH NepesHMoBKe 
KOYepbKeK KallyCTbl B CHJly STHX. B3aHMMOOTHOIIeHHH JIMIUb PlaBHad mouKa 
MpOXOMHT CTaqWio APOBHSAaHH, HWKeeKallNe w2e GOOKOBHIe MOUKH, oCTa- 
BaaCb B COCTOAHHMM MOKOA, He ApoBMsupyroTcsa (',?). II[pwunnpl Takono cBoe- 
OOpa3sHOro MOBeACHHA MOYeK Pa3JIMYHbIX APYCOB 3akJOYaIOTCA B TOM, UTO 
rlaBHad mouKa, OyAyyH Mopdoslornyueckn 
KOMMHUMpyiolieHh Ha pacTeHHH, MNpoaB/saer 
MaKCHMaJIbHylO = aJICOPOWMOHHY!O- = cm0co0- 
HOCTb K MHTATeJIbHbIM IJacCTHYeCCKHM Eellle- 
CTBAM, MOCTYNalOllMM OT HHKHUX Apycos 
pacTeHuli, H TeM CaMbIM IIpenATcCTByeT BBI- 
-XOMY H3 COCTOAHUA MOKOA KJIeTOK HHKeue- 
-2KalllMx OoKoBpix nouek. Ha ocHopanuy 3Tux 
J\aHHbIX MbI MOMbITAIMCh paspaOoTaTb HOBbIM 
cmoco6 BbIpallMBaHHA KOWaHHOM Kallycrbl, 
MOSBOJIAIOULHH MOJIYYHTb- TBYX- H TpexKpar- 
HbIMT ypoxKali ¢ OMHUX HU Tex 2Ke KOpHeii (3). 
_ Take KoppeJIAHOHHbIe B3aHMOOTHOIUEe- 
“HHA HaGsOMaoTcA WH M@KAY pasaMUHEIMA 
‘TlOUKAMH Y KOPHeMJIOMHBIX JBYJICTHUKOB, XO- 
TA TIOUKH BO3OOHOBJICHUA y HAX COCpeOTO- 
-YeHbI B OJHOM O¥are — Ha TOJIOBKe KOpHe- 
toga. B culy 9Toro y mepesumMoBaBilinx 
‘KOPHeH SAPOBH3HpyIOTCA JIHIIb vlaBHble 
 (Il€HTpaJIbHble) MOUKH, a Apyrue, pacnouo- : 
OKeHHbIe OlMKe K TepHdepHu roJOBKH KOP- 
| HemloLa, IpOLOJMKaloT OCTABATbCA B COCTOA- 
Pan nokos. Onucpipaemas WM. V1. Cunarunpim 
wu H.II. Mopososoit (6) craquiaa pa3sHoKa- 
ie MIPOABJIAIONLAaACA Mexyy pas- pmeeie 7 eae Da ee en: 
AMYHBIMH TOUKAMH Y KOPHEMIOMOB CAXap- iw ouKkamu Hie Mca ceite 
}HOH CBEKJIbI BTOPOrO HW MOCMeLYIOUMUX TOLOB rpyHT 
2KH3HH, OOYCJIOBJICHAa HMeCHHO 9TUMM KOppe- 
} IMMOHHBIMH CBA3AMU Me@XKY riaBHOH wu TepwudepwwHbIMM MOUKaMH POJIOBKH 
‘KOpHemoya. 
VUcxoaa u3 JaHHbIX, MOJIYYCHHBIX B ONbITAX C KOWaHHOM KallycTol (*), Mbl 
'B BereTallHOHHOM cescHe 1953 r. MpoBedM pA WCHTHYHbIX SKCICPHMCHTOB C 
‘CaxapHOH, KOPMOBOH HM CTOJOBOM CBeKJIaMH C IeJIbIO paspa6orKH cmoco6oB 
/AX BereTaTHBHOrO paSMHOXKeHHA. 

B mepBom onpite B KayecTBe ocaOyHOro MaTepHasla OblIM HCIIO/b30Ba- 
‘Hb BECbMa HeGOJIbIIMe KOPHelsOAbI, BecoM OT 5 No 20 1, O6bBIVHO He MCIOJIb- 


| ZYeMBIe B CaxXapHOM IIPOH3SBOJICTBE. y TaKHX M@JIKUX KOPHEeILJIO OB IIPOH3BO- 
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| 
| 


| 
WWWJICA KOHYCOOOpa3HbIi BbIPe3 WeHTPaJIbHOM YaCTH POJIOBKH KOpHelOwa, YM 
JOCTHraOch yaleHHe rlaBHbIx moyeK (pc. 1); Apyrve 2%e MHOTOUMCJICHHBIC: 


a et 


Puc. 2. KopHenaog, monyseHHbid myTeM BereTaTHBHOrO pa3- 
MHO)KeCHHA 


CHALE MOUKH, paciOJIO*KeHHble YYTb AaJiblle OT PIaBHbIX MOUeK, OCTABAaJIHCh: 
HenOBpexKAeHHbIMH. BaicaxKuBad Take KOPHH B IpyHT, MbI HaOsOamM 9Hep-_ 
rHuHoe OTpacTaHHe CNAWMX NepHdepHiubIx Ha TOJOBKe KOpHeNoaa movek, 


Puc. 3. Paspe3saHHble KYCKM yaneHHOH YToOBKH 
KOPHENJOa, HOCADLHE JMUIb Nepudepuhupe cia- 
mve NOUKK 


KOTOpble (POPMMPOBaJIM JIMCTOBbIe poseTKU. Y HeEKOTOPHIX paCcTeHHit ObiwIO M0- 
Jy4eHO 6 H OOUbIIe JMCTOBbIX POSETOK, COCTOAINMX HE HOPMAJIbHbIX MO BewH- 
UHHE JIMCTbeB, AHAJIONMYHO JIMCTbAM MepBoro roja *KU3HH. IIpu 9TOM HH Y OHO! 
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poseTKH He OOpas0Balocb UBeTOUHBIX cTe6seli. Y weKoroppix 9IK3EMIMWIAPOB 
OPMHpoOBaJIMCb TAKOBbIe, HO, B OTAMUNe OT THIMYHBIX IWBETOUHBIX, OHH o6pa- 
“30BaJIM JIMIIb MeJIKHe NO BeJIMUMHe JIMCTbA. 

OTOT *akt, NO BCel BepOATHOCTH, CBUJeTeIbCTBYeT O TOM, UTO MOUKH, oF 
KOTOPBIX OTpacTaJIM STH BepXylleuHble cTeO/M, Oyakyyn pacnoox*KeHHbIMU 
OMKe K TaBHbIM (WeHTPaJIbHbIM) MOUKAaM, ObIIM HeOApOBM3HPOBaHHBIMH. 
BecbMa WHTepecHo, 4TO BCe pacTeHHaA 6e3 HCKTOYeHUA, OOPpas0BaBIINecA OT 
TaKHX HefOpasBHTbIX MEJIKUX KOPHeIJIOMOB, 3a BereTalMOHHbI MepHog op- 
MHPOBaJIM KOPHEMIOAbI HEOObIYHOM BeJIMUMHEI BeECOM M10 12 nu 6oulee KuOrpam- 
MOB (pHc. 2). Bec caMbIxX MaJIeHbKHX KOpHei Moxon Zo 5—6 xr. 

B apyrom onbite MbI MOMbITaHCb HCMOb30BaTb B KayecTBe MOocamouHOrO 
MaTepHaJla MeJIKHe KYCKH, B3ATbIC OT FOJIOBKH KOPHeMJOMOB, HOCALIHe JIMIUIb 
HEAPOBHSMPOBaHHble CMAUMe MOUKH. C 9TOH MeIbIO CpesbIBaJIHMCb TOJOBKH 
KOPHEMJIOAOB TOJMHHOK B 1 CM, a 3aTeM IIpH MOMOLLM Mpo6ouHOro cBepvia 
y HMX ylaJIAJIM NOUKH (ICHTPaJIbHbIe) C TaKHM pacyeTOM, YTOOHI BCe nepudpe- 
PHHHbIe Ha POJIOBKe MOYKH OCTaJIHCb HeMOBpexTeHHbIMH. Ilocae sToro rovioB- 
KH pa3pesaJIM Ha MeJIKHe KYCKH, Ha Ka?KOM H3 KOTOPbIX Ob pacnouloxeH 
PAN €Ba 3aMeTHBIX CMAWMMX NMoyeK (pue. 3). OTH HeGOMbUIMe KyCKH ObIIN 
BEICaXKeHbI B TIHHAHbIC Ba3OHbI C CaOBOH MOUBOH, re OHH OCTAaBaJIMCb LO 
(OPMHPOBaHHA JIMCTOBBIX PO3eCTOK H KCDpHell 
(puc. 4), mocte 4vero ObIIM MepecaxKeHbl B Sale eae 
rpALKH, 7 

Ha6mr0qeHHA 3a XOJ0M_ BereTaTHBHOTO 
pa3BUTHA HM OOpas0BaHHA KOpHeMJIONOB r0Ka- 
3aJIM, UTO OT Ka LOO TakOrO yKOPeHeHHOTO 
KyCKa FOJIOBOK KOPHeIJIOLOB NOABJIAOCb 0 
TPH H OOJIbUIe JIMCTOBBIX PO3ETOK, KOTCPEIe, 

B CBOIO O4epedb, (POPMHPOBaIH COOTBETCT- 
BYIOWIM€ KOPHEMJIOAbI, CBA3AHHbIC {pyr c 
pyro. B kone BereTallHu OT TaKHX pacTe- | 
HH ObWIH MOJIYYeHbI KOpHeMJIOMbl TakxKe | 
KPyMHbIX Ppa3MepOB, KaK HM B Me€pBOM OMBITE, 
RocTuraioule B cpeqHem 8—9 xr. 

IIpuynHpr tOpMupoBaHHA KPpyMHbIxX Mo 
pa3Mepy KOPHeMJIO0B B OCHOBHOM 3aKJIIO- | 
YalOTCA B CJICYIOWLeM: 

1. BpicaxkeHHble B rpyHT MeJIKHe KYyCKH, ee ae 
BSATbIe OT TOMOBKH KOPHEIJOLOB, WIM Ke |, Sint mr ye bre 
HeOOJIbIUIMe KOPHEMJOAbI JIMIWb CO CIAWIMMH Pepreepuinol odin ire: 
MOUKAaMH COfepxKaT HeCpaBHeHHO OoJIbllee NOBKM KOpHemsona 
KOJIMYeCTBO MHTATCJIbHbIX BeUIeCTB, 4eM 
cemMeHa. IJonaATHO, 4¥TO pacTeHuA, dopmupylollMeca OT TaKHX HeOOJIbIMUX 
KYCKOB KOpHerona, OyAyyH oGecneueHbI MUTAaTe/IbHbIMH BelILeCTBaMH, 
repa3qo paHbliie MepexOAAT K (POPMHPOBAHHIO HOBHIX KOPHEIVJIOZOB, B CH 
yerc yIWIMHAeTCA MepHow Bererauuu. STO MpHBOAMT K MOAHATHIO OOILeH 
ypoxKanHocrn. 

2. Kak o6ulee mpaBusO, Ha KaxKJOM TaKOM pacTeHHH (hopMupyeTca TPH 
M OOvIbIIe JIMCTOBbIX PO3ETOK C MHOFOUHCJICHHbIMA KPYMNHbIMU JIMCTbAMH, KOTO- 
pple OGeCHeuMBaloT HaKOMJeHHe OOJJbUIero KO/MYeCTBA (OTOCHHTeTHYeCKHX 
TIpOLYKTOB B KOpHenvofax. 

3. Kak W3BeCTHO, 9HeEPrHA BereTaTHBHOMO pOCTa pacTeHHH 3aBHCHT He 
TOJIbKO OT (aKTOPOB BHeLIHeH Cpebl, HO H OT HHAMBUAyabHOrO pasBUTHA 
pacrenufi. Tak HalpHMep, HeAPOBH3HPOBaHHble pacTeHHA MOKasbIBalOT OovIee 
caOblif pOCT, YM APOBHSHPOBAaHHble HJM HeOAPOBHSHPOBAaHHbIe Co eon ys 
C 9Toli TOUKM 3peCHHA KJIeTKH BbICaxXCHHbIX HAMM KYCKOB, B3ATbIe OT TOJIOB- 
KM KOPHEMIOJ0B, B OTHOLMCHHH MpOxOMKMeHHA CTALMH APOBHSAIMM ABJIAJIMCb 
6ovlee MpOMBHHYTLIMH, YM HeAPOBHSHPOBaHHble cemena. B pesysipTaTe PocT 
pacTeHHH, OOpasoBaBLUIMXCA OT TAKHX KYCKOB POJOBOK KOPHEIIOL0B, TipoTeKa- 
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eT Goulee SHCPrHYHO, YTO B KOHeYHOM CueTe IIPHBOLHT K yBesMYeHHIO OGLE: 
yporxk aHHOCcTH. 

IIpeamaraempili Hamu cmocoO KOpHeBOoro BbIpalHBaHAA, MPH paspadoorTK 
OTJCJIbHbIX ero JleTaslel MH anpOTeXHHKH, HECOMHEHHO MOKET HMETb OOJIbILIO 
MpaKTHy¥ecKkoe 3HAa¥eHHE JIA MOJYYCHHA MOBbILMeHHOrO ypO%XKaA KOPMOBOH 1 
CTOJIOBOH CBEKJIbI H APyrHX KOPHeNJOAOB HW WIA CaXapHOM MPOMBILLLWICHHOCTY 


BotaHuyecKH HHCTHTYT Tlocrynu0 
Axkafemuu nayK Apm. CCP 21 XII 1953 


UHMTHPOBAHHAS JINTEPATYPA 


1B.O. Kasapau, JAH, 76, Ne 2 (1951). ? B.O. Ka3apsu, Cranuinocts pas 
BHUTHA HW CTapeHHA OAHOMeTHUX pacTeHHi, u3q. AH Apm.CCCP, 1952. ° B.O. Kasapark 
@u3nomoruyeckHe OCOOeHHOCTH Pa3BHTHA JByleTHHX pacTeHHi, uso. AH Apm.CCP, 195¢ 
4 Jl. 6. Muxautaosa, M338. AH CCCP, cep. 6uon., 1 (1936). ° J.B. Muxatiaosa 
Toxn. BACXHMJI, 21 (1938). ®° HW. HW. Cuuarun u H. I. Mopososa, JAH, 91 
Ne 3 (1953). 
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HToxnaage Akagemun Hayx CCCP 
1954. Tom XCV, N 2 


: PHSHOJIOTHA PACTEHHH 


r. A. CAMbBITHH 


BJIAAHHE MAJIEMHOBOLrO FHAPA3HJIA HA POCT 
H MOPO3SOCTOMKOCTb CEAHUEB JIAMOHA 


(ITpedcraezexo akademuxom A. JI. Kypcanosoim 18 I 1954) 


OwHHM u3 NyTel MOBbILMeHHA MOPOSOCTOIiKOCTH APeBeCHbIx pacTreHnii 
ABJIACTCA PeryJIMPOBaHHe POcTa, Tak KaK H3BeCTHO (3, 4), YTO BO BpeMs pocTa 
MOPO3OCTOHKOCTS PacTeHHii 3HAYHTEJIbHO MeHbIlle, ¥eM B HepHog noKos. Hexo- 
Topble HccJeqopaTemu (', ?) MeaIM NOMbITKH OCTAHaBJIHBaTb POCT JIMMOHOB 
B OC€HHe-3HMHHH Mepuod mocpeCTBOM OOpa6oTKH UX a-Ha*THJyKCyCHOH KHC- 
OTOH. OAHAKO, XOTA Mp 3TOM YaBaJIOCb MOMHOCTbIO OCTAHOBATb pocrT m06e- 
rOB B JJIHHY, HO 3aTO IIpHCXOMMIO ycHIeHHe MonmepeyHoro pocta, 4TO OCOGeH: 
HO CHJIbHO MpOARJIAIOCb B YTOJIMYeCHHH YepelKoB. IlosTOMy BO3HHMKJIa MbICJIb 
HalHTH TaKOe BeLLECTBO, KOTOPOe HE TOJIbKO OCTAHABJMBAO Obl pocT NOberoB 
JIMMOHA B JWIHMHY, HO HW OCMa6IAO Obl NoNepewHbI pocr. B 1951 r. Hamu 
copMectHo c P. JI. Bunokyp Obi MCMbITAaH pA, BeEULeCCTB, M3 KOTOPbIX TOJbKO 
MaJICHHOBbIN PHApasuA* OKasaJicA OOJIaalOulMM YKa3aHHbIMH CBOHCTBaMH. 

B 1952 r. ObliH MocTaBJIeHbI OMBITHI JIA YTOUHEHHA KOHWeHTpalHh Toro 
BeLIECTBA, BbISbIBAIOLWHX OCTAHOBKY 'pocTa oG6eroB JIHMOHA, HW JVJIMTeJIbHOCTY 
3TOH OcTaHOBKH. Jia ombiTa ObIIH B3ATbI C€AHIUbI JIMMOHA TpeTbero POMa KU3- 
HH. IlepBpii mepHoy pocta y 3THX CeAHIeB 3aKOHUHJICA BO BTOPOH MOJIOBHHE 
wuiona. Iloce aTorO pacTeHHA ObIIM pacipeseyeHbl Ha Be Ppynibl, a B Kark- 
oli rpymme no BapvaHTaM, B KaxKJOM BapHaHTe NO TpH pacTrennaA. OOpaborKa 
pacTeHul TepBok rpynibl Oplla HayaTa JO BO3OOHOBJeHHaA pocTa moOeros, 
a pacTeHHii BTOpok rpynmbl — Mocse Hauadla HOBOrO pocTa MoGeroB, BO BTOpOK 
HOMOBHHe HOA. OOpa6oTka pacTeHH NpOH3BOLHaCcb MyTeM OMpbICKHBaHHsA 
UX H3 TyJbBepH3aTopa pacTBOpaMH J\M9TAHOMAMHHOBOH COM MaJIeHHOBOrO 
rugpa3suza (M. I.) pasiMuHoK KOHUeHTpallHn. 

OnppickuBaHHe pactennit I rpynmbi ObluIo MpoBeseHO B CJleAyIOUlMe CpoKH: 
9 VII (sce Bapuantr), 17 VII (o6pa6orannbie 2, 3 u 4 pasa), 22 VII (06- 
paOoranuble 3 u 4 pasa) u | VIII (OOpa6orannpie 4 pasa). Bee pacrenus 
II rpynnp 6b omppicuyTE 2 pasa: | VIII um 9 VIII. Pacrenua naxoqnsucp 
B BereTallHOHHOM JIOMHKe 70 25 X, T. e. noculemHHe |'/2 Mec.. MIpH HH3KOH TeM- 
llepatype, mocsie uero OblvIM MepeHeceHbl B TelJIMLy C TeMmepaTypouH OKOIO 
15°, rae 3a HUMH NpomopKaINCh HaOsOAeHHA. PesyJIbTaTbl HW CXeMa OMIbITA 
mpemcraBJieHb! B Ta6w. 1, a TakxKe Ha puc. |. ; 

PaccMoTpuM pe3yJibTaTbI, NOJYYeHHbIe Mp OOpaboTke pacTeHHH B NepHos 
noxos. JlanHpie Tau. 1 moKa3biBaloT, uTo 0,5% pacraop M. I. nosHocrpio 
NokaBUI OYepeMHOl HepHom pocta y pacTeHHM Kak MIpH AByXKpaTHOM, Tak H 
IIpH OMHOKpaTHOM OMpbiIcKHBaHHH. Y STHX PaCTeHHH POCT BO3OOHOBHJICA 
TObKO B WeKaOpe, T. e. uepe3 5 Mec. nocne onppicKuBanHnsa. OGpaborka 0,2% 


_pacTBOpOM XOTA H He NOABHa MOJIHOCTbIO! BTOpOH MIpHpocT, HO 3HaYHTCJIBHO 


| « BasepKaJla HavaJioO ero HU CHJIbHO YMeHbIUMJIa ero BEJIHYHHY, UPHYeM TeM CHJIb- 


Hee, 4eM OoJbIe ObIMO ONPbICKHBAaHHM. SHAYHTeJIbHO Cabee OblIO eucTBue 


* TIpenapar Opin cuntesupopan 10. A. Backakosbim B a6opatopun pod. H. H. Mesp- 
HUKOBA. ; 
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o6pa6oToK 0,1% pacTBOpOM: B STOM CJIy¥ae TObKO nipH ete OlpbIic- 
KMBaHHU ObIIO MOmyyeHO 3aMeTHOe OCcaOuIeHHe pocta, KoTOpoe Beha | 
HaKO, cula6ee, UCM IIpH OMHOKpaTHOM ONPbICKMBaHHH 0,2% pacTBOpoM. Abe | 
Gorka 0,05% pacTBopoM, HecMOTpsA Ha 4-KpaTHoe MOBTOpeHHe, He Ova wa 

ocTa 10 CpaBHeHHIO C KOHTpOJIeM. | 
: IIpu o6pasorKe pacTeHuit B NepHox pocTa O6eroB Tak?Ke HaGMOLaOCh 
ocua6ueHHe (Bap. 11) MH Mave OCTAHOBKa pocTa (pap. 10). I]puBegeHubte B) 
ra6m. 1 JaHHble, OLHAKO, aloT BeJIMYHHY MpHpocta 3a BeCb MepHOR BTOPOTO) 
pocra, T. €. BKJOUalOT B ceOA MpHpocT noOeroB M AO H NOcJe ONPbICKHBaHHn | 
pactenuli. CpaBHeHue C pesybTaTaMu oOpa6orTkH pacTeHuli B MepHog MOoKoA 


‘Puc. 1. Bansahue oqHOKpaTHOH OOpasoTKH pa3HbIMH KOHIeHTPalHAMM MaJeMHOBOTO 
-THApa3sva Ha POCT CeAHMEB AHMOHA. @— KOHTPOMb; 6 — 0,5%; 6 —0,2%; 2—0,1% 


‘MOKa3bIBaeT, 4TO IPH OMPbICKHBaHHH pacTeHu B MEpHOs BTOpOro pocta BJIMA- 
Hue M. [. na Bropoli npupocr mposBusocb cla6ee. Tak, mpu 2-KkpaTHol oOpa- 

‘OoTke 0,2% pacTBOpoM B MepHOR MOKOA BTOPON POCcT OblJI OUCHb CHJIbHO yrHe- 
TeH, a Takadt Ke OOpaoboTKa B NepHOR broporo pocTa MouTH He MOBJMAA. 
OyHako Ha TpeTHH M YeTBEPTHIli pOCT CHJIbHee MOBJMAIO, HAOOOPOT, OMPbICKH- 
BaHHe pacTeHHi BO BpeMA BTOporo pocTa B CpaBHeHHH C OMPbICKHBaHHeM B 
Mepvo, MOKOA Mepex BTOpbIM poctom (Bap. | u 11). 

KpoMe yMeHbIIeHHA BeHYMEEI MpHpocra moGerosn M.T. BpispiBal Tak»xKe 
H3MCHeHHE BeJIMYMHbI WH POPMbI HOBBIX JIMCTbEB, IPHYeEM 9TO H3MeHeHHe ObILIO 
TeM CHJIbHee, 4M OONbIUe ObIJla KOHUEHTPalaA pacTBOpa HM 4eM OoOVIbIIe OBO 
‘YHCIO OMPbICKHBaHHi. Tak, B BapHaHTax 6 u 9 THCTbA HOBOrO IpHpocTa OTJH- 
YaJIMCb OT JIMCTbeB TIPebIMyUlero MpHpocTa TeM, 4TO Ob 3aMeTHO Y2xKe. 
B Bapvaute 7 HOBble JIMCTbA ObIJIM MCHbUIe CTapbIX H B JWIMHY HB WMpHHY, 
HO Ip STOM OTHOLeCHHe IIMpHHbl K JWIMHe y Hux Oblio 1:3, a y crapbD 
JucTbes 1:2. B papwantrax 3 m 8 pocr mucTbeB BOObIe ObIM CHIbHO Mosas- 
JieH, Ha HOBbIX MOOerax OO6pa30BaINCb JIMIIb HeOOIbINMe H Y3KHe JMCTOUKK 
OOMbIIAA WaCTb KOTOPbIX Yepes HeKOTOPOe BpPeMA OMasasa, wacTb mMOGeror 
TakKe OTBaINBaJlacb. B Bapuantax 4 1 5 HoBbIe noGere Obl OUCH KOPOTKHE 
€ O4Hb MCJIKHMH, HIVIOBHAHbIMM JIMCTOUKaMH, KOTOpble BCKODe oONasasn, < 
3aTeM OTBAJIMBaJIOCb H OOJbIUMHCTBO MOGeros. Y pacrenul, o6paboraHHsy 
Paes pocTa, BIMAHMe Ha (POpMy JIMCTbeB BTOporo pocTa 6bIVIO BLIPAxKeH 
cma6ee. 
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Bumsanne M. Tl. wa dopmy u Pa3Mep JIMCTbeB IPOABJIANOCb HB Tperuii me- 
PHOX pocta, KOTOpHI MpoxonM B MeKaOpe. XapakTepHo, uTO 9To BAMAHHeE 
yMCHbUIaJIOCb, TIO CDpaBHEHHIoO C BJIMNAHHEM BO BTOpOoH mepuor pocta, y pacTe- 
HHH, OOpaOoraHHbIx B MepvHon moKoR; HaOOOPoOT, OHO 3HAaUHTeIbHO ycuuIMOCb 
y pacTeHuli, oOpaOoraHHbIx B Nepuog pocta. 

Ta6Oauna 1 


BauaAHue 06pa6oTKH CeHHNeCB AHMOHA MAACHHOBLIM ruqpa3suqomM 
Ha UX pocT 


[oo] | & se 1 
ro) = 3) = = S 
: | 3° 3 Pro pesto pied Crenenb u3MeHeHHA OPMbI HOBLIX HCTbER 
= 2 fs os 
a oe) Ss > Se ee ee ee 
a { be | 8s 
2 oe = 5 B MM Ha 1 pact. mpuH 2-m pocte | npu 3-m pocre | npu 4-m pocte 
OOpa6otka oO Hay¥auaa BTOpOroO pocta 
KO 4 0 169 473 JJuct. 
5 0°5 5 w le no HeT LEU Conve 
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B uerBepThii mepwom pocta, KOTOpbI HaOmOZaJICA B MepBOH MOJOBMHE 
MapTa, Ha pacTeHuAX, OOpaOoTaHHbIX B MepHod noKoA, oOpasoBasuch mO6erHn 
C JIMCTbAMH NUYTH HOPMAJIbHOM BeJIMUMHbI UW JIMUWIb HECKOJIbKO H3MCHECHHbIMH 
lo PopMe. Takum o6pa3om, sauauue M. I. nouTu ucue3no uepes 7 Mec.; Ha 
pacTeHHAX 2Ke, OOpaOoTaHHbIX B MepHOs pocra, elle MH B MapTe CHJIbHO CKa3bI- 
Baloch BuMAHHe M. I, 

BplIO0 MpOBee€HO OPHEHTHPOBOUHOE OMpeeseHHe MOPOSOCTOMKOCTH MyTeM 
CPpaBHeHHA CTeMeHH MOBpexKMeHHA OOpaOoTaHHbIX HM KOHTPOJIbHbIX pacTeHuit 
ocyle 34MOpa2KUBaHHA HX B TeyeHHe 5 Yac. MPH TeMIMepaType, NONMKaBllencs 
nocremeHHo ¢ U 70 —7°. Oka3aocb, 4TO y pacTeHHH, OOpaooTaHHblx B MepHos, 
noxoaz M. I. 0,5%, na6molanoch JMUIb YaCTHYHOe MOBPerKMeHHE CTAPbIX JIH- 
CTbeB, TOra KaK Y KOHTPOJIbHbIX pacTeHHH (MH y pacTeHHi, OOpaOoTaHHbIx 
-AHY) sce smucTba OblIM MOBpexKCHbI HM B KOHIC KOHIOB 3aCbixaJIM UM Olla- 
‘qlaw, a KpOMe TOPO, ObIIH NOBPexXTeCHbI UM BePpXyIKH mOOeros. 

B 1953 r. 6bl0 MpoBemeHO Gomee TOUHOE ONpeeeHHe MOPOSOCTOMKOCTH y 
KOHTPOJIbHbIX pacTeHu u y omppicuyTHtx | pas (10 VIII) B mepuog noKos 
1% pacrsopom M, T. Onna naptTua pacreHul 3aMOpaxKHBaslaCcb B lepvod 
97 VIII — 3 IX, T. e. B He3akaneHHOM cocTosHuH. Y KOHTPOJIbHbIX pacTeHuit 
-B 9TO BPCMA yxKe HayaJcA OYepeHOH NepuHom pocta, a y OOpadoTaHHEIXx M.T. 
pocta He 6pisio. V nepBblx Mocwe 3aMopaxKUBala B TeyeHHe 6 Yac. WO —3,5° 
OTMepJIH He TOJIbKO BeTBH, HO M BepXHAA NOJOBMHAa CTBOAa. Y BTOpbIx Takas 
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Ke KapTHHa HaGwNOLalacb Mocse 3aMOpaxKuBaHHA oO —5,0°, a NocJe 3aMo- 
paxkuBaHHua 20 —4,0° oTMep.IM TOJIbKO BeTBH. 

Bropadx mapTud 3aMopaxkuBaslacb B HepHoy c 20 no 29 X, T. e. korga pac- 
TeHHA ObWIM yxKe B 3akasleHHOM cocTosHHU. IIpu 3amopaxKuBaHun Jo TeMIle- 
patyppr —5,0° y o6pa6orannpix M.T. pacrenuit Obl JIMUIb HeE3HaUHTeJIbHbIC 
NOBP@XKCHUA JIMCTbeB, a Y KOHTPOJIbHbIX BCe JHCTbA NorMOsM. IIpu samopa- 
*0KHBaHHH oO —6,5° y MepBbiIx HaOwsOalacb rHOe/Ib JIMCTbeB, a Y BTOPBIX, 
KpOMe Toro, H NOBpexkeHHe BeTBeH. 

TakuM O6pasoM, HECMOTPs Ha MOJIHYIO OCTAHOBKY pocTa MoOeroB JIMMOHAa 
B JWIMHY HM OTCYTCTBHe HEHOPMaJIbHOrO paspacTaHHA B TOJILLMHY, KOTOPOe Ha- 
6loqaeTca pu OOpaborKe pactenui AHY, npu o6paborxe ux M. T. moposo- 
CTOMKOCTb MOBbICHIaCb H€3HaUHTeJIbHO, MpHMepHO Ha 1°, Kak y 3aKaJICHHDbIX, 
TaK HM He 3aKaJICHHbIxX pacTeHHi. 

CieqopaTesIbHO, WIA 3HAYHTeJIbHOTO NOBbILeHHA MOPO3OCTOHKOCTH JIHMO- 
HOB OJHOM OCTAHOBKH pocta, Jake Ip MOCeAyIOUleM 3aKaIMBaHHH MX, He- 
JOCTaTOUHO. 


Viuctutyt cbu3uoorun pacteHuti Tlocrynusto 
um. K. A. TumMups3eBa 4 V 1954 
Axkafemun Hayk CCCP 


LUMTHPOBAHHAS JIMNTEPATYPA 


'Y. E. Kouepxeunko, J. TM. Cuerupes, Bos. no kyaptypam BaaxKubix cy6- 
tpomuKkos, Ne 14—15 (1946). 7 H. E. Kouepxeunko, H.T. Xonoguuh, P. P. Wy- 
MakosBa, Tp. Iapy. Oot. caga, 2 (1951). * HW. HU. TymMauos, f®u3nonornueckue 
OCHOBbI 3HMOCTOHKOCTH KYyJIbTypHbIX pacteHHH, 1940. 4H. H. TymMaunos, Has. AH 
CCCP, cep. 6uom., Ne 5 (1952). 
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Aokuagn Akagemun Hayr CCCP 
1954. Tom XCV, N 2 


@®H3HOJIOFH A PACTEHHH 


M, X. YAMJIAXSAH 


ILBETHbBIE PEAKUHMHM HA BEJIOK B JIUCTbAX PACTEHHHM 
(ITpedcraezexo akademuxom A. JI. Kypcanoeoim 7 I 1954) 


OcHOBHbIe PH3HOJOrHYeCKHe Mpowecchl, MpoTeKalolHe B pacTeHHAX, TeCHO 
CBASAHbI C JCATEJIbHOCTbIO JIMCTbEB, KOTOPbIe He TOJIbKO HeMOCpeACTBEHHO BOC- 
IPHHUMAIOT BHELWIHHe BOSJeHCTBHA, HO MU ABJIAIOTCA TEMH OpraHaMhH, B KOTO- 
DbIX BOSHHKAIOT H OCYULECTBJIAIOTCA MHOPOOOpasHble MpOWeccbl, CBASAHHbIe C 
BJIMAHHEM CBeTOBOH JIYYHCTOH SHeEprHu, Ta3s0Boro CocTaBa aTMOCdepbHI, TeM- 
lepaTypbl, BJaKHOCTH BOSAyXa WU [PyrHx yCJIOBHM BHellHel cpenbl. [ty6oKoe 
A JleTaJIbHOe H3yYeHHe ZYTHX MpOleccOB H BO3HHKAaIOWLAX MIpH 3TOM MIposyK- 
(OB OOMeHA BO3MOXHO JIMIIb MPH MCNOJb30BAHHH TOUHbIX KOJIHYCCTBEHHDbIX 
MeTOJOB, 3HAYHTEJIbHO YCOBEPIICHCTBOBaHHbIX 3a MoCJeqHee BpeMA. OnHaKo 
JIA MOJIYYCHHA MpeAcTaBJIeHHA O6 OOULEM XapakTepe HallpaBJICHHOCTH OOMe- 
{a BeUeCTB 3HAUHTeJIbHY!IO POJIb MOFyT CbIrpaTb OovIee MpocTHle H ObICTpble 
MOCcOObI, HaMpHMep UBeTHbIe peaKkIHH Ha Te WIM HHble BellecTBa. 

Iupoko u3BecTHa UBeTHaH peaKUHA Ha KpaXMaJl WH WORHAA mpoba 
Sakca, KOoTOpad OblJla HCMOb30BaHa Hamu (°) pH H3y4eHHH CyTOUHOH H- 
{aMUKH COsepKaHHA KpaXMaJla B JIMCTbAX pacTeHHu. IIpu stom eh Obl npu- 
laH KOJIHYeCTBEHHbIN XapakTep: BCe OOeCIBeYeHHble JIMCTbA MOrpyKaJHcb Ha 
10 MHH. B pacTBOp HOa B HORMCTOM KaJIM OMHOH MW TOM 2%Ke KOHUeHTpallHH 
(1 ruoga Ha 2 r HO_MCTOrO KaJH B 2,4 JT BOABI), H MO TOHY OKpaCKH Mo MATH- 
JaJIbHOH CHCTeEMe OFIPeeJIAJIOCh OTHOCHTeJIbHOe COMepxKaHve KpaxMawia. 

B monckax MpocTol WBeTHOM peakIHH WIM NpoObl Ha OewlOK, HaMH MIpH 
yactuu T. B. Kpeftunuolt ObiIH HCMbITAHbI! OCHOBHBbIe IBeTHbIe PpeakILHH, pa- 
fee mpHMeHeHHbie Mowtumsem (!°) qa O6Hapy2xXeHHA OeKa B JIMCTbAX,— Ony- 
DeETOBAA, KCAHTOMPOTeHHOBaA H MUJWIOHOBA, a TaK?Ke HUHMMApHHHaA peak- 
[HA, OOBINHO HCHOb3yeMad JIA OOHAPyxKeHHA AaMHHOKHCOT. McnbiranuA mpo- 
3ONMUJIHNCb Ha JIMCTbAX pa3HOOOpa3sHbIx pacTeHHH HM MOKasaJIM MOJIHy!O BO3- 
AOXKHOCTb HCMOJIb30BaHHA BCX ITHX IBETHbIX peaKUHH Mp COOTBETCTBEHHOU 
1OArOTOBKe H OOpadorTKe JIMCTbeB. 

IlonroTtoBKa aucTbes. JlucTbA pacTeHuit nonpyxKaloTca B KHMA- 
uyio BOY Ha 1—2 MHH., 3aTeM MepeHOCATCA B KOVOy, 3amMBaloTCA 96% 
PHJIOBbIM CIMPTOM H KOJIOa € OOPaTHbIM XOJIOMWJIbHHKOM MOrpyKaeTca B Lo- 
AYVIO BOAAHY!IO OaHio. OKcTparMpoBaHHe XJOpOuJIa B KHMALIeEM CIMpTy 
[POH3BOHTCA B TeyueHHe '/,.—] yaca, Mocwe 4yero OObIYHO HacTynaer MOsIHOe 
G6ecuBeunBaHHe NHCTbEB. IIpu 9¥TOM, KpoMe XJOpOdUJIa U3 JIMCTbeB 9KCTpa- 
PupyeTca OOJIblIad YaCTb CBOOOHEIX AMHHOKHCJIOT H TO H€3HaYHTeJIbHOe KO- 
IMYeCTBO BOJHOPaACTBOPHMbIX aAJIbOYMHHOB, KOTOPble HMMeCIOTCA B_ JIMCTbAX. 
J6ecuBeYeHHble JIMCTbA CMAYMBAIOTCA JCCTHJVIMPOBAHHOW BOOM HW pacKMajibI- 
aloTca B uaKH IleTpuH, THe HU MpOH3BOAATCA UBeTHble peakKUWH Ha OeJIOK. 

BuypetTospaax peakyua. Jilucrba nNorpyxatorca B 5% (pacTBop 
CuSO, Ha | yvac., 3aTeM MpOMbIBaIOTCA AeCTHJVJIMPOBaHHOM BOOK U 3aJIMBalOT- 
A 10°/o pactBopom NaOH. JIuctba npwooperatwot @uoweropyl0 OKpacky, yCuJIH- 
aIOLyIoca B TeyeHHe | 4Yaca UM yKa3bIBAaIOWLyiO Ha IpucyTCTEHe OeKOB, a 
akxKe COCAMHECHHH, MMECIOWIMX MelnTHAHbIe CBA3H,— MelNTOHOB HM MOVJIMMeMTHAOB. 

ALD 


KcautonpoTrevuHoBad peakina. JIMCTbA BaMBAIOTCA KOHILCH- 
TPHPOBaHHOM aZ0THOL KUCJIOTOH, HalOJIOBMHY pasOaBsleHHOH BosOH, Ha 15 
30 mun. JIncTbA OKpalIMBaIOTCA B XKEVJITHIN UBET BCeACTBHe BOSHHKHOBCHH 
HHTPOCOeAMHEHHH, OOYCJIOBJICHHbIX HaJIHYHeM apOMaTHYeCKOPO Apa OeJIKOB. 
Peakumio jaloT BCe OeJIKH, KPOMe HeKOTOPbIX IIpOTAMHHOB, He CoMep2Kall 
6ens0ibHoro agpa. [Ipu moOaBeHuH aMMHaKa, pasOaBseHHorO 2 O0ObeMaM 
BOI, KeITad OKpacKa MepeXOAUT B OpaHxKeBylo, Noce wero AaMMHAK CJIH- 
BaeTca. 

MuanonoBa peakiia. JINCTbA 3aMBaOTCA MHJWIOHOBbIM PeakTH- 
BoM (pacTBOpOM OKMCcH PTYTH B H3O0bITKe KPENKOH asOTHOH KHCJIOTbI) Hak 
1/,—-1 yac., Mocse “ero peaKTHB CJIHBaeT- 
ca. JIMCTbaA OKpalllMBaloTcA B MACOKpac- 
HbIMt IBeT, YKa3bIBalOWHH Ha MpHcyTCTBH 
6eIKOB, COMepXallMX OeH3OJIbHOe ATPO & 
PHPpOKCHJIOM, XapaKTepHoe WIA THpO- 
3HHa. | 
HuHruyqpuunaagd peakuua) 
Jluctba 3amMBarorca 0,25% pacTBOpOM 
HUHTMpHHa Ha 10 MHH., NpocyuMBaloTcs: 
(pPHIbTpOBaIbHOK Oymarol, 3akJ1a{bIB Alor, 
CA M@XKLY ABYMA CTCKJIAHHbIMH IJIacTHH- 
KaMH HM MOMellaloTca B TepMocTaT mpH 80°; 
UYepes 20 MHH. JIMCTbA OKpallMBaloTcaA & 
(pHOueTOBO-CHHHM WBeT OlarodapA coequ-~ 
HeHH1IO0 HHHrHApHHa Cc aMMHOKUCIOTa Mil 
ees 1. Pacnpeqesenue kpaxMata M  6eqkoB, H€ BXOAALLUMH B MenTHLHbIe CBA 
Rete nd’ biota o bemenisin 3H, M OOpas0BaHHiO MpomyKta ORACHaa 
7—unonuaa peaxyuua na xKpaxMai; UNH HUAPHApHHa. Peakumio jaioT u Te 
2— kcanTonpotennosaa, 3— MUANOHO- HeEMHOTHe CBOOOMHbIG AMMHOKHCJIOTHI, KO- 
Bah 4— HMHMIPUHHaA, peaKUMK Ha pPOHEe HEPACTBOPHMbI B BOLe MH ITHJIOBOM 

GenoK CIMpTe HW OCTAaIOTCA B JIMCTbAX. 
OnucaHHble IBeTHbI€e peaKUMH Ha 6e-4 
JIOK MOyuaIMcb Ha JIMCTbAX BCCX HCMbITAHHbIX BHAOB: KallycTbl (Brassica 
oleracea), cpekubt (Beta vulgaris), mpumya (Primula verna), xpH3aHTeMBi 
(Chrysanthemum indicum), omeangpa (Nerium oleander), rpeindpyra: 
(Citrus grandis) u apyrux, HO pa3JIMUHOM HHTCHCHBHOCTH H OTTCHKOB, Xapak- 
TEPHbIX JWIA OTLCJIbHbIX BUOB. 

[Ip TouHOM co6su0neHHH yCOBHHM MOATOTOBKU JIMCTbeB HU OOpa6oTKH Ux 
COOTBETCTBCHHBIMH PeaKTHBaMH OKa3aJIOCb BO3MO2%KHbIM TIO MHTCHCHBHOCTH 
OKpaCKH OMpejeJIATb OTHOCHTEJIbHOe COeprKaHve OemKa B JIMCTbAX NO MATH- 
OaJIbHOM CHCTeMe H, CJIeQOBaTeJIbHO, HCMOJIb30BaTb IBeETHbIe peaKI[MH Ha G6e- 
JIOK IIpH pelleHHM HeKOTOpPbIX BONpocoB dusvosorun pacTenut. L[BeTHple peaKk- 
HH Ha OeIOK ObIIM HAMM IIPHMCHeHbI B OMbITaX C MeCTPOJIMCTHbIMH pacTe- 
HHAMH, € BJIMAHHeM CBeTa HW TCMHOTHI, a TakxKe c BUMAHHeM CBeTa pa3Horo: 
cieKTpaJIbHOro cocTaBa. [lapaieIbHO MpoBOAHJach HM IBeTHaM peakuuaA Ha 
KpaxMall. 

Pactpemenenue 6€1Ka B AUCTHAX NeCTPOMUNCTHHX 
op M. Hamu Obl npousBexeHb MpOOb! HH WBeTHbIe peak Ha KpaxMad 
M OeJIOK B JIMCTbAX PaCTeHMi NecTpomMCTHOH Metapronun (Pelargonium zona- 
le) H necTpomuctHol ropressuu (Hydrangea hortensis) B oxraGpe u HoAOpe. 
Yetkylo KapTHHy aJIH WOWHaA peakUA Ha KpaxMaJI M BCe YeTHIPe peak 
Ha OesIOK. PesybTaTbl 9TUX PeakIMH, MPOBeACHHBIX C AMCTbAMM MecTpouNcrT- 
HOW TeJaprouHuu, MpewcTaBseHbl Ha pue. |. 

BplACHHJOCb, YTO pacpeseeHHe KpaxMasla H y NeaproHuM, u y ropTeu- 
3HM CTporo OrpanwyMBactcaA seeHOu YacTbIO WMcTa (3), KoNeOIACh MexLy 
3 4 4 OaJlaMu To MATHOasIbHOM CHCTeMe, Tora KaK B OeJIbIX UACTAX KpaxMa- 
Jla He OOHapyxuBaeTcA BoBCe. Bedok pH BCex peaKWMAX KaK y neJlapNouHu, 
TaK HW y ropTeHsHM OOHapy2xKuBaeTCA BO BCe MIAaCTHHKe JIMCTa, OHAKO B 3e- 
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MeHOK YaCTH ero 3HAYHTeIbHO Ooubule (83—4 Gaia), em B GeuDIx Kpaawx 
(1—2 Oana), a aHHua, pasrpanuuMBalollad OTHOCHTeIbHO BbICOKOe colep- 
Kanne OelKa OT Ooslee HH3KOrO, TOUHO CoBMaqaeT c WHHHeH pasrpaHnueHna 
SeJICHOH YACTH MIaCTHHKH OT ee OeJIbIX Kpacs. 

OTO CBUeETEIbCTBYeT O TOM, YTO He TOJbKO OOpa30BaHHe KpaxMasla, HO H 
OOpasoBaHHe OeKa TECHO CBA3aHO C (POTOCHHTETHYECKOli WeATebHOCTHIO XJIO- 
POHJIOHOCHBIX TKaHel mHCTAa, 


SS 
\ 


SASS 


RRS 


Puc. 2. KpaxmMaabuble H OerKOBbIe MHrypbl, NOY YeHHbIe B pesyabTaTe | UBeT- . 

HbIX Peak B JHCTbAX TaOaka MH KaNycTbl. /—nomqHaA peakiuA Ha Kpax- 

Mal; 2— HHHIHAPHHHAA peaKUHA Ha OeNOK B AMCTbAX TaOaka; 3, 4—MnJ0- 
HOBa peaKUMA Ha O€NOK B JMCTbAX KallyCTbI 


BUHAHHMe CBeTAa H TEMHOTHI HA OOpasoBaHHe OerKa. 
B Hallux OMbITaX ObIIH B3ATbI MOJOAble pacTreHua TaGaka Tpanesyuy (Nico- 
tiana tabacum) u Kanyctpl. Pacrenua TaOaka MpeBapHTeJIbHO HeCKOJIbKO 
AHeH BbIAepXHBAJIHCb B HeMPepbIBHOH TeMHOTe, a 3aTeM HX JIMCTbA ObWIn 
NOKPHITHI PyTApaMu U3 YepHOH CBeTOHE- 
IIpOHHIlaeMOu OyMarv C BbIPe3aHHbIMH B 
CpeyHHe KBagpaTaMU, HM pacTeHHa ObLIn 
MOMELIeHbI Ha OKHO AaO0paTOpHH Ha cpaB- 
HUTEJIbHO CJIaObIM OKTAOPbCKHM JHeBHOH 
cpeT. Uepe3 6 cyTOK JMCTbA ObIWIH cpe- eee cas 
3aHbl UW B HUX ObIIM MpOH3BeeHbI UBeT- WMG WIA 
HbIe€ peak — HOMHAA peaKUMA Ha Kpa- 7 
XMaJI HW HHHPMA phan peakiua Ha GevoK. yy 
Ilo natH6asbHOoH cucTeMe comepxaHue 4, Vy 
KpaXMaJla B OCBeI[CHHOM KBagpaTe pas- Gt 
HAJIOCb 3, B HeOCBeLIeHHOM yuacTu 0; co- 


2 


flepKaHve OeuiKa B OCBeLCHHOM KBagpate Puc. 3. IlpoTewnorpamma B JMCTbAX 


» TaOaka, NOWYYeHHaA Nocwe WX YIKCMO- 
paBHsAOCcb 3, B HeOCBeleHHOH YacTH 1,5. aHuun Ha-CheTy paanoro Kayectsa H 


Ha McTbx KaMllycTbl 6e3 MpeABapH-  oonapy2xxenua Cenka HuArUApuRHOH pe- 
TeJIbHOrO BbI-epxKUBAHHA pacTeHHH 8 axuueh. /— CMHMM CBeT, 2— KpacHbIi 
HeIIpepbIBHOH TeMHOTe OblIM HameTHl Oy- CBeT 
Ma@2KHble CBCTOHEMpOHHaeMble (yTvappl 
C BbIPe3aHHbIMH Ha HX KPyFOM H MATHYrOJIbHUKOM, M pacTeHHA ObIIM WOCcTaB- 
JIGHbI TOM APKWM CBeT JIIOMMHECIICHTHHIX JIaMu, Uepes Tpoe CyTOK JMCTbA 
ObIIH CpesaHbl MH B HUX Oba MpOMsBeMeHa MUJWJIOHOBa peakUMA Ha CeJOK. 
ComepxKaHve OemKa B OCBeCLICHHBIX Kpyre M MATHyrObHUKe paBHsAJOCb 9, B 
HeEOCBelleHHOH uacTu 4. Ha puc. 2 IpHBOAATCA pe3syJIbTAaTbl WBCTHbIX PeakUMi, 
MPOH3BEMeHHBIX B OMbITAaX C TAOaKOM HM KallycToH. 

V3 npvBeqeHHbIX MaHHbIX BUAHO, ITO He TOJIbKO CHHTe3 KpaxMavia, HO H 
O6pa3zoBaHHe OesKa HeMOCpeACTBCHHO CBA3AHO C YCBOeCHHEM CBeTOBOM 9Hepriu 
MW (OTOCHHTe30M. 

BauaAuue CHeKTpadbuHOro cocTaBa CBeTa Ha 0Opa3o- 
BaHue OewmKa. OGpasoBaHHe GeKOB B Mpomecce doTocHHTesa HapsANy C 
yrulesofaMu ObIIO BrepBble moKasaHo B. B. CamoxHukOBbIM (5); B WaJIbHeli- 

ANT 


WeM 9Ta Hed MOMyyna pasBuTHe B paGorax B. H. JlwOumexko (?)al 
B. O. Taycouna (6) u A. A. Huuumoposuya (*). B. HW. Tlanagqun ('') foKa-) 
3aJl, YTO CHHTe3Y OeIKOB B JIMCTbAX PACTeHHM CMOCOOCTBYeT KOPOTKOBOJIHOBAA 
CHHe-(bHOuIeTOBAA YACTb CMeKTPa, H HeaBHO ITO MOIOXReHHE NOJYAHO HOBbIC 
noyTBepxkeHHA (9, '). 

B wupoko u3BecTHoM onpire K. A. TuMupsizesa (7) Oblula NOKa3aHa CBA3b 
M@XKLY CIe€KTPaJIbHbIM COCTaBOM H OOpasOBaHHeM KpaXMaJla Ha JIMCTe POPTeH- 
3HH WM Oba MosyyeHa amuorpamma. B Halle onbire ObIJIM B3ATbI pacTeHHA 
Ta6aka Mamout, BbipalleHHble Ha QHeEBHOM cBeTy. JIMCTbA Obl BbICTABJICHDI 
OAHOM MOJIOBMHOM Ha KpaCHbIif CBeT, a Apynol —.Ha CHHHM CBeT JIKOMHHeCILCHT- 
HbIX JIaMI, QA 4eNo B KapTOHHOH Meperoposke, paseJAIOWUleH yuacTKH CO 
CBeTOM pa3Horo KayecTBa, ObWIM CAeAHbI UIeJIM HM Yepes HHX HailOJIOBMHY TIpo- 
MyUleHb JMcTbA. Ha cBery JHCTbaA HaxomMMcb 5 CyTOK, a 3aTeM OHH ObIIH 
Cpe3aHbl H B HAX MpoBeeHa HHHTHApHHHad peakiHA Ha GesloK. B nowOBHHaXx 
JUCTa, KOTOPble HaXOMWJINCb Ha CHHeM CBeTY, COepKaHnHe OeKa onpemess- 


noch 3—4 6OasIaMu; B MOJIOBHHax KOTOPble HaXOHJIMCb Ha KpaCHOM CBeTY, | 
1 6anom. PesyjdbTaTH OMbITa, MOKa3bIBalollero OoJlee HHTCHCHBHOe OOpaso- » 


BaHHe OeIKa Ha CHHEM CBETY, IpeACTAaBJIEHbI Ha PHC. 3. 

Ilog06HO Tomy, Kak M300paxeHHe paciipeseieHHA KpaxXMaJla B JIMCTe B 
3aABMCHMOCTH OT CHe€KTPPaIbHOro COCTaBa CBeTa Ha3bIBaeTCA aAMHJIOrpaMMOH, 
MOvIyYeHHoe H300paxkeHve pacipesevieHHA OevIKa B JIMCTe B 3aBHCHMOCTH OT 
Ka¥eCTBeHHOrO COcTaBa CBeTa MOXKeT ObITb Ha3BaHO MpoTeHHorpaMMoOH. 

IIpupemeHHpie 3ecb aHHble CBUAeETEIbCTBYIOT O TOM, YTO paccMaTpHBae- 
Mble IBeTHbI€ peaKIHH Ha O€JIOK MOFYT ObITb IIPHMeHEeHb! WIA ObICTPOrO H Tipo- 
Toro OOHapy2KeHHa OesIKa HM ero pacnpesesieHHA B JIMCTbAX pacTeHHH, a B 
coueTaHHH © WBeTHOH peakilweH Ha KpaXMaJI MOryT ObITb WIHMPOKO HCMOJIb30- 
BaHbl MIPH PeWIeCHHU pa3/IHYHbIX BOMpOCOB (Pu3HOJIOrHU pacTeHHl. 


Uucrutyt dbu3snonorun pacreuuit Tloctynus0 
um. K. A. Tumupsasesa 28 XII 1953 
Axafemuu HaykK CCCP 


UMTHPOBAHHAS JIMTEPATYPA 


'H, 1. Bockpeceucxkaa, Tp. Uucr. dusnon. pact. um. K. A. TuMupssena, 8, B. | 
(1953). 2 B. H. Jil 6uMenxKo, MorocnHTe3s 4 X€MOCHHTe3 B paCTHTebHOM Mupe, 1935. 
3 T. Moauw, Pu3snonoruA pacrenuli Kak Teopua cagoponcTBa, 1933. 4A. A. Huun- 
moposuy4, IIpupoga, Ne 4 (1952). ° B. B. Canoxuukos, Benku wu yruesosp 3ese- 
HbIX JIMCTbeB KaK TpOyKTHE accuMusauuu, 1894. °® B. O. Taycou, HU3s. AH CCCP, 
cep. 6uom., Ne 5 (1947). 7K. A. Tumupsa3es, HM36p. cou, 1, 1943. 8M. X. Uauk- 
aaxsau, H3p. AH Apm.CCP, 16, Ne 4 (1953). ® R. H. Dastur, U. K. Kanitkar, 
M. S. Rao, Ann. of Botany, 2, No. 8 (1938). ' H. Molisch, Zs. f. Bot. 8 (1916). 
1 W. I. Palladine, Rev. gén. de Bot., 11, No. 13 (1899). 


418 


. flokxnage Akagemun Hayx CCCP 
1954. Tom XCV, Ni 2 


3OOJOrHHA 


WM. WH. AKHMYUIKHH 


OCHOBHOH OBbEKT HHTAHHA BYTbIJIKOHOCA 
(HYPEROODON ROSTRATUS MULLER) 


(ITpedcraeazexo akademuxom JI. H. llep6akoeoim 15 I 1954) 


OxcneqnumMenh Muctutyta okeaHosionuy AH CCCP 6p co6panpl 6orathie 
AATeEPHaJIbI MO NHTAHHIO: pa3sJIHYHbIX BYOB KHTOB, B TOM 4HCJIe OyTbIIKOHOCa 
‘Hyperoodon rostratus Mii!ler). 

IIpu o6pa6oTKe STHX MaTepHaJIOB HaMH ObWIO YCTAHOBJICHO, YTO 2KeJY LOK 
YTHIJIKOHOCa MOUTH BO BCex CJIyYYaAX OKa3bIBaJICA HaMOJIHeHHbIM KOCTAMH 
OTOIMTAMH, TIaBHbIM OOpa3s0M, OHO pblObl. OTOMHTHI ITOH PbIObI CTOJIb Ke 
OBIUHBI [WIA MKeyIKa OyTbWIKOHOCAa, KaK KJIIOBbI KaJlbMapOB JWIA *KeyAKa 
Kallamora. Iloqxoaqa K OOpa6oTKe Kaxkoro cyeAyloulero *KeNyAKa, MOMKHO 
bIIO 3apaHee OXMKUMLaTb, YTO B HEM OKAXKYTCA 9TH OTOJIMTHI. 

Ha mMatepvasax, coOpaHHbix B 1951 r., Mbl yOeqHJINCb, YTO pbl6a — O6a- 
[aTeJIbHHILa YKa3aHHbIX OTOJIMTOB — MpeBaJiMpyeT B MHTaHHH OYyTbIJIKOHOCAa 
[al BCCEMH MpOuHMH OObEKTAMH H NO MpaBy MOKeT CUHTATbCA CO OCHOBHDIM 
IHIeBbIM KOMIOHEHTOM. 


Puc. 1. Otonut Podonema longipes. @—BuaA cCOOKYy, 
6 — Bu cBepxy 


Ho onpeseauTb BULOBYIO MIpHHasexHOCTS 9TO dopmpr B 1952—1953 rr. 
fe yasocb. He mpveco Tak2Ke NOMOMKUTEbHBIX Pe3yJIbTATOB M OOpalleHue 
a clipaBKaMu KO MHOrMM TpyaM HW MOHOrpadusAM, B TOM 4HCJIe K MpeKpac- 
(0 HJIJOCTPHpOBaHHbIM paOoTaM HO OTOJIHTaM PeLeHTHbIX H BbIMePUIHX 
ro (7712). 

Mexyly TeM OTOJIMTHI, B H306HJIMM BCTpeyalolMeca B 2%KesyMKaX OyTHWIKO- 
(ocoB, O6aalwoT CBOeOOpasHOl POpMOH, HaCTOJIbKO 3aMeuaTeJbHOM, YTO HX 
[eJIb3A CIyTaTb HU C KAKHMH JpyruMu OTOJIMTaMH (CM. PKC. 1). 


/, 
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B 1954 r. Mb .oOHapyxXHIH cpeAW IKCHCAHUMOHHBIX Mate pua10} 
1953 r. HECKOJbKO XOPOWIO COXpPaHMBINMXCH 9K3CMIIApOB pblO, H3B1e} 
YCHHBIX H3 %KeyLKa PUNBana. STu pHlOwl Gplau onmpenenensi T. C. Pac 
COM HM OKa3aHcCbh IpuHadiexkaulMMH K OYe€Hb peKOMy Buzy — Podonem! 
longipes Schmidt (Laemonema longipes Schmidt), onucannomy B 1938 n 
I]. }O. Ulmngzrom (1) u3 OxotcKoro MOpA HM H3BeECTHOMy HayKe JMU 
B YMC HCCKObKHX 9K3CMIMIAPOB. 

OTOAHTH, H3BICUCHHDIe H3 Yepela OHOM M3 STHX pbIO, COBEpMIeHHe 
TOMICCTBEHHBI C OTOJHTAMH, WpeoOmalalouluMu B XeyAKe OYTHAKOHO! 
ca. TakuM oOpa30M, ObII NOMOXKHTEIbHO paspellI€H HEACHBIN, MOvJre 
3aHUMABUIHH Hac BOompoc. 

O 6uouornuu P. longipes moka emje nouTH HHyero He H3BeCcTHO. P. lon 
gipes npHHagqmexut K cem. Moridae. Popma, no Beef BepOATHOCTH, Tuy 
OOKOBOLHaH: H3BECTHBIC LO CHX NOP €€ SK3EMIVIAPH! MOOLITHI C rayOut 
B 5090, 500 m (?). Ona, Kak MbI BHAHM, COBepmiIeHHO He MonaaeTcs 
B OOBIUHBIE pbIOOJOBHbI€ CHAaCTH, OOaBIMBaIOlWlve BepXHHe COM MOP 
Uactpie HaxonKH P. longipes B xeny—Kax OyTHIAKOHOCOB TOBOPAT, TEM 
He MeHee, O e€€ HEMANOM UYHCTCHHOCTH Ha oOnpeeeHHbIX ropH3gonTat 
H3BCCTHLIX paHOHOB Mops. | 

P. longipes B muTaHHu OyTbIIKOHOCa 4O CHX NOp HHKeM He Ob 
oTMeueHa. 


VucTHTyT OKeaHOJOrHH Toctynua0 
Axayzemun Hayk CCCP 15 1.1954 
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JVoxaagn Akanzemun Hayr CCCP 
1954. Tom XCV, N 2 


@H3ZHOJOFHA 


‘en-koppecnonzent AH CCCP X. C. KOWTOAHL, 
M. A. MNOCKOHOBA u I. B. CEPBEHIOK 


O BO3MO)KHOCTH CHATHA YTHETEHHSA CEKPELLUU 
NODDKEJIYLOYHON DKEJIE3bI NPH BOJIEBOM PA3JLPADKEHHU 
AHTHPUCTAMHHHBIMH TNPENAPATAMH 


B 1878 r. B pa6ore VW. II. Tasaopa, ony6suKopanHoli coBMecTHo c 
M. Acanacbespi ('), Oplto MOKa3aHo, YTO OOULee CUbHOe SomeBoe pa3sypa- 
*KeHHe WH pa3—\paxkeHwe YYBCTBYIOWIMX HepBos (nn. cruralis, ischiadicus. 
dorsalis pedis u ap.) BbI3bIBaeT y CO6aK pe3KO BbIpaxKeHHOe, AWIUTebHOe 
YrHeTeHHe CekpellHH MOJKeyOUNON wees. IIpHanHb! sTOrO yrHeTatollero 
apcexra ocTaroTcA Mo CHX Mop ellie He BMOHe BhInCHeHHbIMU. Mexazy Tem 
3a MOCeLHHe POLK NOJyYeH PAT LAaHHbIX, MOSBOJIAIOWWHX NO-HOBOMY MOMOUTH 
K SKCICPHMCHTaJIbHOMY aHaJIH3y 9TOMO BOMpOca, HECOMHEHHO MpemcTaBJAlo- 
Mero OO/bUIOH HHTepec AIA MpaBUJIbHOrO MOHUMAaHHA (Pu3HONOTMM UM MaToso- 
THH MODKeJYLOUHOH 2*Kewle3bl. 

B Hactoslee BpeMA CUHTaeTCA OOUICMPMSHaHHbIM, UTO MPH pa3/IHUHbIXx 
3Hax GoJIeBOTO pa3s{parxKeHHA MpOuCXoOAAT cnewMduyeckHe CABHTH B OGMEH- 
IbIX IIpoleccax OpraHH3Ma, OMHHM U3 xapakTepHeHLIUX NOCeACTBHH KOTCpbIx 
ABJIACTCA HapylleHve OaJlaHca THCTAaMMHA HM AKTHBHOCTH COMYTCTBYIOWIMX eMy 
(epMeHTOB — DMCTHAHHAeKapOoKcula3bl HW THCTaMMHAa3sbl. ORHHM U3 Nocel- 
TBH 9THX HapyIeHHH ABJIACTCA MOCTYMJIeHHe B KPOBb H3ObITOUHHIX KOJIN- 
{eCTB PHCTAMHHA, 4TO AOKA3aHO MpAMBIMH OMbITAMH C HeMOCpeACTBEHHHIM pa3- 
[PaxKeHHeM UYBCTBYIOIAX HepBoB (7, °). 

C mpyroi cropoubl, B ma6opaTopuu X. C. Komrosnya B 1952 r. ObisI0 
YCTAHOBJIeHO, YTO CEKPeLLHA NOMKeYOUHOH W*Keslesbl pe3KO yrueTaeTcA Mpu 
3BeeHHH THCTAMHHAa B V30JIMPOBaHHble COCY/bI KHUWICUHHKA, T. €. B YCJIOBHAX 
bITa, Kora JelicTBHe MMCTaMHHAa Ha KeJesy MOKET OCYULECTBIATHCA TOJIbKO 
HeEPBHO-pe(JIeKTOPHbIM TyTem (*). 

ConocTaBuB 3TH (aKTbI, MOXKHO IpeANONORKUTb, YTO TOPMOKeHHe MOMKe- 
IyOUHOCTO COKOOTMeNeHHA, HaOomaBueeca VW. II. Ilapnospim u M. Adpa- 
1ACbeBbIM [IPH pa3f{paxKeHHH UYBCTBYIOUIMX HepBOB, TaK2%Ke MOKET ObITb 
<BA3AHO C HapyllleHHeM HOPMAJIbHOrO COCTOAHHA CHCTeMbI THCTaMHH — THCTH- 
WMH eKapOoKcnsla3a — rMCTaMHHasa B TKaHAX (HepBHOM) uM B KpOBH 4H, B 
{ACTHOCTH, € MOCTYMJICEHHEM B KPOBb THCTAMHHA, KOTOPbIH HepBHO-pedleKTop- 
HbIM IyTeM MOXKeT yrHeTaTb Nos«KeMymMounyto cekpernulo. Mcxona us 9roro, 
MOXKHO MIp€MMOJOKUTh, YTO BBEMeHHe B KPOBb XKUBOTHOTO aHTHIHCTAMHHHbIX 
IpelapaTOB JOJKHO CHHMATb yrHeTa1ollHh adekT Ha NOMKeyLOUHy!O 2%e- 
e3y, BbISbIBAeCMbIM pa3{paxKeHHeM UYBCTBYIOIWIMX HePBOB. 

B HacTOAULeM COOOLWICHHH MPHBOAATCA pe3y/bTaTbI SKCMepHMeHTAaJIbHOH 
MpOBepKH ZTOFO NpeANOORKenUA. ONbITH! MPOBOAMJINCh Ha KOWKAaX B yCOBUAX 
ocTporo ombira, PesysbTaTbI OMbITOB MOKasaJIM, YTO paskparkenue CeMaJIMUl- 
HOMO HepBa MpHBOAHIO K Pe3KOMY TOPMOKEHHIO CeKpellHH MOM*Ke/yMOWHOU 
KEJIC3bI, BbISbIBAeCMOH BBCCHHeM COJIAHOH KHCJIOTHI B ABeHaaTHlepcTHytlo 
KuKy. IIpHBeqeM JJIA HJWUOCTpallwH MaHHble OMHOTO H3 THNHYHBIX OMNbITOB 
9TOH CepHH. 
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Y HaPKOTH3MpOBaHHOrO 2KMBOTHOPO MpOK3SBOAMTCA ONepallua BBeACHH 
KaHIOJH B MpOTOK MosKesyLOWHOH xweslesbl. SaTeM B [BeHaMMaTHMepcTHy 
KHIUKY BBOUTCA coJIdHad KucTOTa (10 Ma 0,4% pacTBopa Yepes KarK Ab 
10 muu.). Ha cone paBHoMepHol NOmKeJyMOUHON CeKpelHH MOM MenCTBHe! 
KHCJIOTbI MPOMSBOMMJINCh WpemapoBka M pasqparxenne CefaJIMI[HOrO HepB 
HHAYKUHOHHEIM TOKOM (paccToaHHe MexKy KaTyWKamH 19 cM). PesyuIbTat) 
OMbITa OKa3aJIMCh CJeLyrollue. 


Bpema CkopocTb COKO- Bpema IlpenaposKa ce 
OTMeJeCHHA (B MJ JJMDLHOrO HepBal 
3a 10 mu.) 
13 4. 36 M. — 0,6 15 4. 06 M. = 0,5 
46 — 0,5 16 — 0,9 
56 — 0,6 26 0,5 
Ilpenaposka ceya- Pa3ypaxkenne CeasHOHOrO HeEpBa 
JIMULHOrO HeEpBa (3 MHH.) 
44 4. C6 mM. — 0 36 M. — 0 
16 —- 0 46 —- 0 
26 _— 0 56 — 0 
36 — 0 16 4. 06 M. — 0,2 
46 _— 0,2 16 -— 0,3 
56 _ 0,5 26 = 0,3 


V3 onbira BHHO, YTO yxKe O/Ha MpelapoBKa HepBa BbIZbIBaeT Pe3KOe TO 
MOXKeHHe MO MKeJYLOYHOH CekpeuHH; B TeyeHHe 40 MHH. MocJle NpenapoB 
HepBa CeKpellMA OTCYTCTBYeT COBCeM, 3aTCM CKOPOCTb CeKpellHi BoccTaHal 
JIMBaeTCH H BHOBb MIpeKpalilaeTca ocle paskpaxkeHuua HepBa HHAYKUMOHHbY 
ToKoM. B ypyrom onbiTe O pasqpaxkeHHA HepBa OTAeJIeHHe COKa IIpOWCxoL! 
IO co ckopocTbio 0,6—0,7 ma 3a 10 muy. Cpasy Ke mocue pas—qpaxkent 
HepBa CeKpelHA CoKa mpeKpaTuiacb. ToJibko yepe3 40 MHH. CKOPOCTb CeKp' 
HH Hayasla MOCTeneHHO BO3pacTaTb, HO TaK HU He AOCTHIa NepBOHAUAaJIbHO 
BeJIMUHHBI. 

IIpeano02%xKHB, 4TO STH TOPMO3ALHe IPeKTHI OOyCJIOBJeHbI eHCTBHE 
PHCTaMHHa, MbI MOMbITaIHCb CHATH 9TH Z9eKTbI AHTHPHCTAMHHHHIM pene 
patom. B kayecTBe mocsleqHero MbI HCMOMb30BaJIM LUMepou, WO6esHO mpené 
cTaBJieHHbli Ham M. J[. Mauikosckum (HMXO4). | 

Cepua OMbITOB C AHMEZPOJIOM IeJIMKOM MOATBepAHIa Halle mpemmosoKa 
HH€ 0 BOSMOXKHOCTH CHATHA AHTHTMCTAMHHHBIM BELULECCTBOM YrHeTaIOLLero BINS} 
HHA OO/eBOrO paskparxkeHHA Ha CCKPeLMIO MOMKeTyOWHOH xKevesbl. ITpuBe 
eM J[aHHbIe OMHOPO H3 THIMYHDIX ONbITOB 9sTOH cepuHH. Y HapKOTH3NpoBaia 
HOPO KHBOTHOPO OTMpenapoBbiBasacb Vv. femoralis u B Hee BBOAMIOCH 25 M 
uMelposa (B 5 Mua cbu3HosOorMYyecKoro pacTBopa). SaTemM OTMpenapoBblBaJc. 
ceaJIMU{HbId HepB, a B MpOTOK MOM*KeJYAOVHOK *KeJle3bl BBO ACh KaHIoNs 
Yepes 30 MHH. nocule BBeeHHA JHMelpoOsla HaYMHaJIH BBOAMTb B ABeHalwa 
THMePCTHY!0 KHIUKY CO/IAHy!O KHCIOTY (10 mu 0,4% pacTBopa KHCJIOTHI Yepe 
Kaxkg~ple 10 muu.). Jlamee Ha (one paBHOMepHO NOAKeyAOUHON CeKpelMMy 
BbI3bIBAeCMOH JLCHCTBHEM COJIAHOH KACJIOTbI, MPpOH3BOLHJIOCb pa3sipaxkeHH 
ceaJIMUHOTO HeEPpBa HHAYKIUMOHHbIM TOKOM (paccTOAHHe MexkKy KaTyLWKaM 
19 cm). PesysbTaTbl OnbITa OKa3aJIHCb CileLyIoUlMe. 


Bpema Ckopoctb coKo- Pa3qpaxenne CelanuniHoro HepBa 
OTAeeCHHA (B MI (3 MHH.) 
3a 10 mun.) 

14 4, 43 o. — ARS 15 4. 29M. 2,0 
53 — 1,6 40 — 1,5 
Pa3qpaxkenne CeqastHulHOrO HepBa ONS ra 1,5 
(3 MuH.) 16 4. 06 M. — 1,4 

15 4. 06 M. ~— 1,6 | 

16 1,4 | 
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| TakuM o6pa3om, MpeBapHnTeIbkse BBeeHHe MHMeMposla — mpenapara, 
MHaKTHBUpyloulero elicrBue ee MOJIHOCTbIO CHHMaeT TOPMO3allee 
BIMAHHE Ha 2KeNesy pasipaxkenusdcelaMulHoro HepBa. CKopocTh ceKpelHH 
OH NOCME pastparkeHHA HEPBa OCTACTCA UPHMePHO Ha OAHOM yposHe. 

_ Kpome Toro, oka3aulocb, ¥To BBeeHHe AMMeLpowla COMpOBoxKMaeTca sHa- 
YHTCJIBHBIM YBeJIMYCHHeEM KOJIMYECTBA COKA, OTEJIAIOULeErOCA B OTBET Ha BBe- 
WeHHE KHCJIOTbI B KHIJC4HHK: BMeCTO OObIYHOH CKOpOCTH CeKpelu, paBHoli 
0,5—0,8 mi 3a 10 muH., B 9THX yCOBHAX 3a TO xe BpeMA OTLeIANOCh 1,5— 
2,4 MJ. QTOT PakT OGbACHAeTCA, NOBUHMOMY, TeM, 4TO TUMeJIpoOul CHHMaeT 
BC€ TOPMOSALIMe BJIHAHHA OT OOJIEBbIX paspaxKeHHi, COMPOBOKalollNX ore- 
Palio Mp STOM OMbiTe: BCKPbITHe OpIoOlIHOH MOOCTH, BBeeHHe KaHIOJIN B 
MPOTOK 2KeJesbl, IpelmapoBKy HepBa H cocyjta H Ap. B crenasbHbIX KOHTPOIb- 
HBIX OMbITaX Mbl yOeQHJIMCb B TOM, 4¥TO CaM MO cebe ANMeMpO ceKpenHHn 
2KEJIE3bI HE BbISbIBAeT. 

Tlomyyennble pe3yJIbTaTbl NOSBOMAIOT CeaTb MpeABaPHTeJIbHbI BbIBOL Oo: 
TOM, ¥YTO pe*sIeKTOPHOe yrHeTeHHe CeKPelHH MO KeTYOYHON xXKese3bl, HacTy- 
Natolilee Mp pasqpaxeHHH YYBCTBYIOWIMX HepBOB, MpeAcTaBJAeT CJOKHbIi 
Mpowecc, BKOUaIOWHH B CceOa FyMOpaJIbHOe 3BeHO B BHUe BbICBOOO*KMalolle- 
roca pH pa3ApaxkKeHHH HepBoB rucTaMHHa. MuakruBallua 9TOrO XHMHYeCKOrO 
3BeHa aHTHPHCTAMHHHBIM TIpelapaToM HapyllaeT BeCb XO/ CORKHON peduleK- 
TOPHOM peakUHH, YTO MPHBOLNT K CHATHIO ad*ekTa yrHeTeHHA CeKpellMu Mp 
OoOJIeEBOM pa3sqpaxkeHHH. OTH MaHHble MOryT MpeAcTaBUTb MHTepec AIA paspa- 
OOTKH palMOHaJIbHOH Tepamvu HaOJOMalOUlNXCA B KMMHHKe Cydaes Mocse- 
OlepallHOHHOTO yrHeTeCHHA CeKpelMH NOMKeYOUHON *Keesbl. 


MockosckHit TOcyapcTBeHHbIl YHHBepCHTeT Tloctrynuso 
um. M. B. Jlomoxnocosa 14 I 1954 
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